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TESTIMONIALS. 



" The Manual will be found a very valuable book by all who want to know 
where and how to find gold and silver mines. So much "knowledge of geology, 
mineraloa^y and metallurgy as is necessary to the wants of the prospector, is 
furnishea in this, volume, and there are many practical hints concerning the 
character and quality of different mineral bearing rocks. The legal manner of 
staking claims and taking possession of discoveries is suggested, and the working 
of mines and testing of ores." --Globe Democrat^ St, Louu. 

" Contains much valuable information for proprietors of mines and prospect- 
ors."-- W^e«//ic/ic Posty St. Louis. 

" It presents an abundance of information based on practical observations, and 
presents the exclusive branch of knowledge necessary to the prospector or to 
those interested in mining and milling operations. There are some special 
chapters on technicalities, etc., w^hich are more than ordinarily interesting and 
useful, and Mr. Pomeroy's book can be fully recommended to the use of the 
classes alluded to." --Mining World, St. I^ouiSy Mo. 

" I cheerfully recommend the Manual to the prospector, miner, speculator, 
schools, and to all others desiring a knowledge of minerals and mining. 

T. AV. HETVLA.N, 

Secy. St. Louis Mining and Stock Ex." 

" I have carefully examined its contents and have but one opinion to express 
in regard to its merits and that is, to those who are disposed to seek their for- 
tunes in the argentiferous and auriferous regions of the Great West, it is an in- 
valuable auxiliary." --Extract from the Correspondence of Prof. Read. 

" It contains much valuable information for those who have not had exper- 
ience at prospecting, and possibly some who have may read it with profit."-- 
Courier, Georgetown Colo. 

" It is a neat little work, and full of valuable information regarding mining^ 
matters-" --G/o6e, Golden, Colo. 

" It g^ves a smattering of geology, mineralogfy, blowpipe analysis and mining 
law, and will be found exceedingly useful to amateur prospectors and others 
traveling in the mining regions of the West.**— Miner, Georgetown, Colo, 

** The w^ork is a very complete compendium of the subject matter it treats of, 
and will be found of great value to the prospector and miner." --CAie//ain, Pu- 
eblo, Colo, 

" While it does not pretend to give a full knowledge of geology, mineralogy 
and metallurgy, yet it does give all that is necessary fowthe prospector to know; 
and the book will prove a valuable one to that class of people."- -Tiw»e«, Denver, 
Colo, 

" A neatly bound volume, full of information for the ^tqis^^cXot ^x^^'CKcckfcx'V^A^ 
been received. It is one of fh'e best pubYicatxoxia oi vdaVvcA"^^^'®^^*^'^'*^ 
Chronicle, Saguache, Colo, 
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. ** It will be valuable not only to the prospector, but to the geologist and chem- 
ist." --Miner, Silver Cliff, Colo, 

** It is a complete guide for prospectors and miners, and if its directions are 
followed some consic^rable good must necessarily result from its publication." -- 
Record, Canon City, Colo. 

*' While it does not pretend to contain a full knowledge of geology, mineral- 
ogy and metallurgy, yet it does give all that is necessary for the prospector to 
know; "and the book will prove a valuable one to that class of people." --Silver 
World, Lake City, Colo. 

" It has not before been our pleasure to read so useful and so carefully pre- 
pared a work on all the important questions constantly occurring to the prospec- 
tor as the little pocket edition written by Mr. Pomeroy. He starts out with the 
assertion that intelligence is needed in nnding, and the blind dependence in the 
pick is not a safe or profitable mode of discovering mines. There is hardly a 
point useful to the miner not included in this small book! Tests for gold and 
silver, character of rock and position of the formation, blowpipe assays, glos- 
sary-- in fact, it is a full exposition in a convenient form of iust what we daily 
want to know. Mr. j^omeroy has done the country and the business of mining 
a great service in preparing a work that will tend to make prospecting a study 
requiring intelligence and care, as should any legitimate business. The book is 
at our office for reference any time, though it is hoped that every man who cares 
to be called a good and faithful miner will purchase a copy for himself. It will 
repay careful and daily study ; in fact, to oe without it will be a confession of 
blind confidence in your own ignorance."- -Bonanza, Gothic, Colo, 
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Every miner and prospector should have one of these books, as they tell how 
to locate, relocate, and work claims. All mining laws are embodied in this book, 
making it valuable." --Afiner, Prescott, Arizona. 

" It is a very useful work for the searcher after precious metals, and will ma- 
terially aid him in prospecting and locating mines, and should find ready sale in 
this section." --Arizona Citizen, Tucson, Arizona, 

" It is valuable to prospectors and mineral hunters. It shows in what formation 
the different classes of mineral can be found, and how to seek for the precious 
deposits. Not only to the prospectors but to the more pretentious scientists can 
this work become valuable. It treats of geology, mineralogy, chemistry and 
metallure^, and describes true fissure veins. An annotation of the mining laws 
of the United States, and State and Land Office Rules are also added. Every 
prospector and mining operator should have a copy.'*- -Nugget, Tombstone, 
Arizona. 

** There can be found much that will interest and prove instructive to the 
miner. It devotes considerable space to geology, mineralogy, chemistry, metal- 
lurgy, and good sound advice to any one starting on a prospecting trip. Besides 
this it contains the mining laws, and much other valuable information."- -Demo- 
ocrat, Santa Fe, New Mexico, 

" The book tells how and where to find gold and silver mines, and how to 
make chemical tests and blowpipe assays ox any substance conceived to be an 
ore." --Golden Era, White Oaks, N. M, 

" It is a valuable book, containing much useful matter that we never before 
saw compiled." --Jlfadieonian, Virginia City , Montana, 

** It contains a fund of useful information for the miner and prospector, and 
constitutes a hand book of information that will be found valuable to all persons 
engaged in mining enterprises." --Mining Journal, Silver City^ Ark, 

** If ^ou will give us exclusive sale to Utah, Idaho and Montana, we would 
advertise it in a large way. and try and push sales. 

GEO. F. PRESCOTT," 
S(Ut Lake Cit,v Tribune, Utah, 
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PREFACE. 



Mining interests in tliis country liave long attracted considerable 
attention, and, at the present day, instead of showing any signs of 
abating, the interest manifested is greater than ever before. 

Men of every age, character and social condition hurry to the 
mining districts in search of fortunes, sanguine of success, but 
wholly unprovided witli the means of attaining it; without any 
knowledge of mining enterprise ; without any guide or assistance 
from the experience of others — trusting only in their own judg- 
ment, which is in these matters entirely uneducated and practically 
worthless, or in luck, as much a superstitious fancy in this busi- 
ness as in any other. 

Any business, to be successful, requires special knowledge and 
fskill, and this is peculiarly true of mining, since it is based upon a 
correct understanding of several of the most difficult of the sci- 
ences. 

Fortunes have been wasted in the senseless search for mineral 
veins in places where they could not by any possibility exist, and 
many valuable mines have brought nothing to their discoverers be- 
cause they did not know how to make good use of their property 
after they had found it. 

A thorough knowledge of geology, mineralogy, metallurgy and 
chemistry would require a long course of study; but as very much 
of tiiese is not important to the prospector or miner, it is proposed 
in this small volume to bring together in a convenient shape so 
much of them as is directly valuable to him, that he may have an 
opportunity of learning to recognize the metalliferous rocks, the 
precious ores and their simple t^sts and assays, as well as their 
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differences fipom deceptive and worthless minerals, and the proper 
methods of proceeding in prospecting for mineral veins or de- 
posits. 

Without such knowledge it is as impossible to succeed, as for a 
lawyer who has no knowledge of law, or the physician who is ig- 
norant of medicine. Many ignorant men who enter the mining 
districts pretend to despise science — ^forgetting that science is the 
recorded experience of those who have worked most earnestly and 
most successfully. It is a very common experience that these self- 
sufficient men, after wasting their time in the search for ore in im- 
possible places, and exhausting all their money in utterly useless 
undertakings, return home on foot sad and dejected, bitterly de- 
nouncing the country and the mines, while they alone are to blame. 

If this volume shall prove to be of assistance to the prospector 
and investor, it will have accomplished the purpose of the author. 
Should the reader desire to push his study further in this direction, 
he will find the following books to be authoritative : 
Geology. ...... .Dana's. 

" . . . . . ... Buckland's. 

. . . . • •.. x^yeii s. 

"...... .Hillside's. 

. . . . • ... Uv/xlvc S. 

Mineralogy. ..... . Dana's. 

" ...... .Comstock's. 

Metallurgy. ..... . Overman's. 

" . . . . . . .McDowall's 

Chemistry. . . . . ... Muspratt's, 

" ....... Miller's. 

Chemical Analysis . . . ... Fresenius', 

Assay Schemes. ...... Rickett's, 

In this book great pains have been taken to avoid the use of sci- 
entific terms as far as was possible, as it was thought best to pre- 
sent the subject in the form most useful for practical use. 
• No attempt has been made to teach accurate assaying for the 
simple reason that no man can well be both an assayer and a pros- 
pector, and this book is written for the latter. 

Since, however, it often happens that a prospector, or any Indi^ 
yidual, desires to le^rn whether aii ot^ c.^x^^% ^^s:^ -ockR.\sD^>^"»5x^ 
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whether there Is much or little probably present, a number ot 
blowpipe, chemical and special tests have been described, which 
will be found useful. In case tlie reader desires to learn assaying, 
be siiould mnlie up his mind to devote Ills time and attention to it 
alone, provide himselE with good booths and good apparatus, atid 
remember that accuracy and success will result only from patient 
and careful application. 

Henhy E. Pomekoy. 

St. Louis, Mo. 




MINERALOGY. 



Under this head it is proposed to present a brief, 
classified description of the minerals found most abund- 
antly in the rocks, also of the most important metallic 

ores and other minerals ordinarily met with in pros- 
pecting and mining. 

In the examinations of a mineral it is specially nec- 
essary to notice accurately its lustre, color, streak, hard- 
ness, tenaxity, crystal form, cleavage, specific gravity, 
and any other peculiarites which will enable us to rec- 
ognize it another time, or to distinguish it from simi- 
lar minerals. 

The chemical composition of a mineral is important, 
but as the prospector will at first probably have no 
means of determining this for himself, he will learn 
to recognize the minerals by their other properties, and 
to find its constituent elements by reference to the 
book. 

The LUSTRE of a mineral may conveniently be de- 
scribed as being metallic, like the polished surface of 
a metal, vitreous or glassy, waxy, resinous, or dull. 

Color is exceedingly various even in the same 
mineral, but nearly all minerals have some owe o\: i^^-^ 
prevalejjt colors, these wiW be gwen , 
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Streak is the mark made by rubbing or scratching 
the mineral over a hard white substance, such as un- 
glazed china or stoneware, the rough edge of a broken 
plate, a piece of white rock, or any substance of light 
' color which is harder than the mineral to be tested. 
In case no such substance is handy, powder a little of 
the mineral with a hammer, and rub it with a knife 
blade on a white piece of paper. The streak shows 
the color of the powdered mineral which is often char- 
acteristic and very different from the color of the min- 
eral. Thus iron pyrites has a brass-yellow color and a 
black streak, while copper pyrites scarcely to be dis- 
tinguished from it in appearance has a greenish streak. 

Hardness is the ability of a mineral to scratch other 
substances, and is determined bv this means. The 
hardest substance known is the diamond, and it is 
therefore called ten or the highest in the scale. It 
will be easy to collect from the rocks a scale of hard- 
ness sufficient for all practical use. 

.Thus Talc maybe taken as the first of the scale, and 
its hardness is called 1. The others easily secured are 
as follows : 

Gypsum 2. Calcite 3. Fluor Spar 4. Feldspar 6, 
Quartz 7. Topaz 8. Corundum 9. Diamond 10. 

Substances harder than quartz are not commonly 
met with. If any of the foregoing substances are not 
easily obtained others of similar degree of hardness 
may be substituted for them — thus roll sulj^hur rbrini- 
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stone) may be used instead of gypsum as its hardness is 
2, or zinc blende 4, a common mineral in gold and 
silver districts, may be used instead of Jluor spar^ 
etc. If a mineral is to be tested for its hardness, try 
to scratch it with the one which you think hard enough, 
if the mineral is softer it will be scratched, and you 
try the next softer mineral of the scale, until the hard- 
ness of the mineral you are testing is easily ascertained 
to lie between certain numbers of the scale. Thus, 

if the substance is scratched hyfluor spar (or blende) 
but not by calcite its hardness is between three and 
four ; if the jluor spar scratches it easily it is nearer 
three, if but little it is nearer four. In testing for 
hardness it is far better to use minerals than to trust 
to the fingernail, knife blade, glass, or file, though 
after some practice with minerals, these may be used 
with success. 

In selecting the minerals of the scale be sure to take 
the crystals of the substances given (except, of course, 
roll sulphur if that is used instead of gypsum) ; small 
pieces are as good as larger ones. A whole scale 
might be carried in a vest pocket. Gypsum^ calcite 
and Jluor spar will be found of greatest use. The 
pieces should not be carried loosely together as the 
harder ones would destroy the others ; wrap them 
separately in paper. 

Tenacity may be brittle as when the mineral is 
readily splintered or broken in any direction, sectile 
easily split in one or several diT^ct\o\v^y\A3X. w<^\» 'ssg^ss^- 
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taring, or malleable^ not breaking, but flattening under 
a blow from a hammer. 

Crystalline form will be given only in cases where 
it is plainly marked. A complete description of crys- 
tal systems would in most cases be unnecessary, and 
in a volume of this size would occupy too much space. 

It will be sufficient to characterize such crystals as ap- 
proach in form the cubical^ having the angles, right 

angles and the faces square or rectangular as pyrites 
and galena ; hexagonal having six angles and faces on 
the sides as quartz, and generally terminated by a 
pyramid on one end ; rhomboidal having the faces in- 
clined at angles greater or less than right angles, but 
in other respects resembling the cubical system as cal- 
cite and feldspar; and tabular arranged in layers or 
plates like mica, often showing an indefinite degree of 
cleavage. 

Cleavage is the tendency of crystal to split in cer- 
tain definite directions, but not in others. Sometimes 
a crystal has a perfect cleavage in one, two or three 
directions, generally parallel to the surfaces of the 
crystal, good examples of cleavage Avill be found in 
fluor spar, calcite, galena, feldspar, etc. If instead of 
splitiug in planes only a splinter is struck off leaving 
a concave depression, such a fracture is called con- 
choidal, if the splinter is irregular the fracture is called 
splintery ; flint or anthracite coal furnish examples of the 
former, quartz crystals of the latter. 

SrjsciFicGBAViTYi^ the weight of a substance com" 
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pared with water, and is an important point to notice. 
To ascertain this accurately it is necessary to have a 
pair of bahmces and a set of accurate weights. The 
rule to follow is as follows. Suspend the mineral by 
a tine thread or hair and weigh it in the air, and af- 
terwards immerse it in a glass of water and weigh it 
again ; it will weigh less when immersed in water than 
when in the air. The difference between these two 
weights will be its loss of weight in water and will be 
exactly equal to the water displaced. To find the speci- 
fic gravity of the mineral divide its weight in air by its 
loss of weight in water. Thus, for example, a piece 
of quartz which weighs 4 ounces in air will weigh 
about 2 1/2 ounces in* water ; its loss of weight will be 
1 1/2 ounces. Dividing 4 ounces by this gives 2 Vs (or 
nearly 2.7) ; thus quartz is found to weigh 2 Vs times 
as much as water. Since it is not generally possi- 
ble to be provided with scales and weights, it will 
be found convenient to learn to judge of the specific 
gravity of minerals by comparing them with sub- 
stances that arc known : thus for example water is 
one and objects lighter than it will float, heavier 
ones will sink ; quartz may be taken as 2.5 ; iron 
pyrites 5 ; cast iron 8; lead 11; gold about 18. 

The Chemical Composition of minerals can not be 
very fully treated here. Very few of the minerals are 
simple or elementary. Gold and platinum, however, 
are generally found native or not in chemical combi- 
nation with other elements, but m ^maJJ^ ^-iaKfta* xssfc- 
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chanically diffused among other rocks* Silver, mer- 
cury, copper and sulphur are sometimes found native, 
but like other minerals they are generally in combina- 
tion with some other element. 

The chemical name of any compound is formed 
from the names of the elements which compose it ; if 
there are only two of these elements the name of the 
compound terminates in ide^ as silver sulphide a com- 
pound of silver and sulphur, lead chloride a compound 
of lead and chlorine. Since it is more common to 
hear the names of these compounds given in the re- 
verse order they will be so presented in this book, and 
the above mentioned substances will be called sulphide 
of silver, chloride of lead, etc. 

If in addition to two other elements, oxygen enters 
into the compound, the name given it will terminate 
in ate or ite^ generally the former ; thus in the above 
compound the chemical union of oxygen with silver 
and sulphur would produce a sulphate of silver, a very 
different substance from the sulphide. Some sub- 
stances unite with the oxgen of the air, and spontan- 
eously undergo great changes as for example some 
forpas of iron pyrites (sulphide of iron) unite with 
oxygen on exposure, and are converted to sulphate of 
iron (copperas or green vitriol). 

In the following table for convenience of reference 
the minerals given will be classified into rock constitu- 
ents and metallic ores. Under the head of ores will be 
dassed those minerals which either sometimes carry 



the precious metals or are associated with them or 
may be mistaken for them. 

In the examination of minerals and the comparison 
with the following table, notice first the lustre a^d size 
of the crystals. The minerals of the^ rpcklLic^rni 
either large or small cr;fstals, but4:he cwptais of the 
ores are usually small and often |pB^ent the appear- 
ance of being fine grains disstoffnjkfcu through the gan- 
gue-rock. In examining^a mmeral chemically or other- 
wise separate itgs muclis» possible from the associa- 
ted rock, and iGk^ particles arc fine place them on a 
piece of white^^rolper. A good magnifjdng glass will 
>e found of gia^ assistance. In judging of the speci- 
it^'^ or hardness of a mineral it is necessary that 

Tuld be separated completely from adhering par- 
ticles of different rock. 

While there are certain exceptions to the rule, it 
may be generally stated that large crystals which are 
hard, relatively light, and possessed of glassy (or vi- 
treous) lustre, are minerals of the rocks, whereas if 
they are small, granular, or spray like, dark in color, 
soft and heavy, they should be tested for metal as 
there is a strong probability of their containing it. It 
frequently happens too that in many valuable ores, the 
metallic compounds are so finely disseminated that they 
appear only as a stain upon the gangue-rock, this is 
particularly true with the sulphide and chloride of sil- 
ver. It must also be borne in mind Jthat even the 
same kind of crystals are rarely of the same constitu- 
tion, but contain varying per ceuta oi o>;Xv^x \ssxs^^?t^^ 
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ROCK CONSTITUENTS. 



MINERAL 


COMMON NAME 


LUSTRE 


f. Quartz 


Quartz 

Amethyst 

Rose quartz 

Smoky quartz 

Chalcedony 

Carnelian 

Agate 

Flint 

Touchstone 

Jasper 


vitreous 
<< 

II 

• 

<< 

waxy 

<( 

« 

dull 
it 


2. Orthoclask 

3. Albite 

4. Labradorite 

5. Oligoclase 

6. Obsidian 


Potash 
Feldspar 

Soda 
Feldspar 

Lime -soda 
Feldspar 

Soda-lime 
Feldspar 

• 
Volcanic Spar 


vitreous 
vitreous 

vitreous 

vitreous 
vitreous 



COLOR 


HARD- 
NESS 


transparent 




clear, purple 




clear, pink 




smoky 




white to brown 




red 


7 


banded orclouded 




dull 




velvet black 




yellowish brown 

• 




white 
red 




gray 
gieen 


6 


white or red 


6 


white, gray 


6 


white, green 


6.5 


r green 
' brown 
( black 


6.7 
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ROCK CONSTITUENTS. 



SP. 
GR. 


CLEAVAGE 


2.7 


imperfect 
<t 

i< 
(< 

conchoidal 

fracture 

<( 

It 
It 
(( 
{< 


2.5 

a. 6 

2.7 
2.6 

i'7 


distinct 
perfect 

perfect 

perfect 

conchoidal 
fracture 



COMPOSITION 



oxide of silicon, with 

traces of impurities, 

chiefly iron. 



silicate of alumina 
and potash 



silicate of alumina 
and soda 



silicate of alumina 
and lime 



silicate of alumina, 
lime and soda 



fused feldspar 



REMARKS 



crystals hexagonal 
massive it is white. 

crystals hexagonal. 



tt 



(( 



« 



(( 



massive and not crystalline 



t< 



translucent at the edges only, 
used for testing alloys. 



found in volcanic rocki. 
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ROCK CONSTITUENTS. 



MINERAL 



7, Muscovite 



8. BlOTITE 



9. Garnet 



10. Tourmaline 



II. Topaz 



12. Beryl 



13, Hornblende 
Ampiiibole 



14. Chrysolite 



15, Talc 



16. Serpentine 



17. Chlorite 



C:OMMOX 
NAMK 



Mien 



Black mica 



Chinese tal- 
low, soap 
stone 



lustre 



pearly 



vitreous 



vitreous 



vitreous 



greasy 



dull 



vitreous 



f'OLOR 



I hard- 

I NESS 



yellowish white to 2.5 
tl:irk olive 



pearly black, brown 



I 



vitreous jxH colors generally 
I red 



vitreous all colors, often 

i black 



vitreous generally yellow 



2-5 



green 



'i>Iack irreen to vel 
vet black 1 



/o 



5-5 



green 



wliite, light green 



d.irk green 



green to blue 



6.5 



3-5 



2.5 
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ROCK CONSTITUENTS. 



SP. 
GR. 



CLEAVAGE 



2.9 



2.9 



3-5 



3.- 



3-5 



-2-7 



3-3 



2.7 



8.6 



-•7 



in plates 



in plates 



obscure 



none 



distinct 



distinct 



distinct 



conchoidal 



perfect 



splintery 



perfect 



COMPOSITION 



silicate of alumina 



silicate of alumina 
maj^nesia and iron 



silicate of alumina 
and lime 



silicate of alumina 
and soda 



silicate and fluoride 
of alumina 



silicate of alumina 
and glucina 



silicate of m agenesia 
and lime 



silicate of mag^nesia 
and iron 



silicate of magnesia 
with some water 



silicate of magnesia 



silicate of ma^esia 
and alumina 



REMARKS 



plates elastic. 



occurs in gneiss and other rocks 
in small 12 sided crystals. 



occurs in long slender hexag- 
onal crystals. 



\ 



fuses to a dark glass before 
the blow-pipe 



gelatinizes with hydrochloric 
acid. 



plates of crystals brittle and 
non- elastic. 



usually found massive and 
clouded in color. 



found granular in granite auJ 
other rocV;&, 
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MINERAXiOGY. 



ROCK CONSTITUENTS. 



MINERAL 


COMMON NAME 


LUSTRE 


COLOR 


HARD 

NESS 


i8. Anthracite 


Stone coal 


sub -metallic 


black 


2-S 


19. Graphite 


Plumbago. Black 
lead 


metallic 


black, gray 


less 
than I 


30. Calcite 


Calc spar 


vitreous 


all colors; jgen- 
erally white 


3 


21. Dolomite 


Magpciesianlime 


vitreous or pearly 


white, yellow, 
pink, 


4 


23. Gypsum 
Selenite 


Plaster stone 


vitreous 


white to brown 


a 


23. Baryte 


Heavy spar 


vitreous 


white, yellow, 
rea, etc. 


i 


2^. P'luorite 


Fluor spar 


vitreous 


clear, green, 
yellow 


4 


/ 
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ROCK CONSTITUENTS 



SP. 
GR. 



CLEAVAGE 



3-5 



conchoidal 



2.6 



2.8 



2.3 



4-5 



3-1 



sectile 



perfect 



perfect 



perfect 



distinct 



perfect 



COMPOSITION 



carbon with impurities 



carbon nearly pure 



carbonate of lime 



carbonate of lime and 
magnesia 



sulphate of lime 



sulphate of barium 



fluoride of calcium 



REMARKS 



bums leavings ash. 



greasy feel, soils the fingers, found 
in seams in older rocks. 



effervesce s easily with acids 



does not effervesce easily. 



burned, produces plaster of paris. 



generally associated with galena. 



ground fine and mixed with sul- 
phuric acid etches ^"^s^. 



\ 
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MINERAL ORES. 



MINERAL NAME 



I. Gold 



z. Electrum 



3. Tellurium 



4. Silver 

5. Amalgam 

6. Mercury 

7. Sylvanite 



8. Petzite 

9. Hessite 
10. Argentite 

ii. acanthite 

12. Cinnabar 

13. Chalcocite 

14. Galenitb 

15. Sphalerite 

16* Pyrite 

17. Marcasitb 



common name 

Gold 

Alloy 

Tellurium 

Silver 
Amalgam 

Quick silver 
Graphic tellurium 

Gold tellurium 

Telluric silver 
Silver glance 

Silver glance 
Cinnabar 



Copper glance 

Galena 
Blende 

Pyrites 
White pjrntes 



LUSTRE 



metallic 
metallic 
metallic 

metallic 
metallic 

metallic 
metallic 

metallic 

metallic 
metallic 

metallic 
submetallic 

metallic 

metallic 
resinous 

metallic 
metallic 



COLOR 



gold yellow 



yellowish 
white 



tin white 



silver white 



gray 



tin white 

steel gray, 
white to bras- 
sy yellow 

iron black 



lead gray 
gray black 

iron black 
cochineal red 

steel gray 

lead gray 

yellow, brown 
and black 

brass yellow 

pale yellow 



STREAK 



gold yellow 



yellowish 
white 



tin white 

silver white 
gray 

gray 
dark gray 

gray 
gray black 

gray black 
scarlet 



gray 



gray black 

yellow and 
brown 



black 



g^ay black 
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MINERAL ORES. 



COMPOSITION 


HARD- 
NESS 


TENAC- 
ITY 


SP. 
GR. 


gold with a 
little silver 


2-5 


malleable 


16-19 


gold and silver 


2-S 


malleable 


12-16 


tellurium silver 
and gold 


2-5 


brittle or 
sectile 


6.2 


silver and a 
little gold 


3- 


malleable 


lo.s 


silver and mer- 
cury 


3- 


brittle 


10. 5-14 


mercury 


liquid 


liquid 


14. 


gold, silver and 
tellurium 


1-75 


sectile 


5.7-8 


silver, tellurium 
and gold 


2.5 


brittle 


8.75 


silver tellurium 


2-5 


sectile 


8.5 


sulphide of sil- 
ver 


2.5 


malleable 


7.2 


sulphide of sil- 
ver 


2.5 


maleable 


7,2 


sulphide of 
mercury 


2.2 


sectile 


9.- 


sulphide of 
copper 


2.75 


sectile to 
brittle 


5.7 


sulphide of 
lead 


2.75 


sectile 


7.5 


sulphide of 
zinc 


4- 


brittle 


4. 


sulphide of iron 


6.5 


brittle 


4.5 


sulphide of iron 


6. 


brittle 


4.7 



REMARKS 



nearly always native. 



from 20 to 50 per cent silver. 

burns with a blue fllame edg-ed with 

green, thick white fumes and strong 

odor 

heated alone does not tarnish, with 
a little sulphur turns black 

when rubbed on bright copper gives 
a silvery lustre 

same as amalgam, 
shows tellurium flame at high heat. 

r tellurium driven off at high heat 
j leaving a globule of silver which 
( then answers to test above given for 
(.silver. 

I crystallizes in cubes, sprays and 
I threads. Silver 87 per cent when pure. 

crystals rhomboidal. 87 per cent sil- 
ver when pure. 

found as a scarlet earthy mass. If 

pure wholly volatile. Occurs in slate 

rocks and shales. 



generally tarnished blue and green, 
carries silver. 



cleavage in cubical crystals, always 
carries some sliver. 

cleavage perfect, translucent if light 
colored. 

strikes fire with steel, sometimes car- 
ries gold in gold regions — also in some 
localities silver. 

crystals not cubical generally radi- 
ate ^ fLa.tl<&Tv^^^ ^\si. 



16 



MINERALOGY. 



MINERAL ORES. 



MINERAL NAME 



i8. Stromeyerite 

19. Sternbbrgitb 

ao. Stbphanitk 

21. Pyrargyrite 

2a. MlABGYRITE 

23. Proustite 

24. BORNITE 

25. Chalcopyrite 

a6. Tetrahbdritb 
(Freiburgitb) 

27. polybasite 

28. Freisblbbbnitb 

29. Dyscrasitb 

30. Naumannztb 

31. EUCAIRITB 



COMMON NAME LUSTRE 



Brittle silver 



Ruby silver 



Ruby silver 



Copper p3rrites 



Gray copper 



Gray s.lver ore 

Antimonial sil- 
ver 



metallic 



metallic 



metallic 



metallic 



metallic 



vitreous 



metallic 



metallic 



metallic 



metallic 



metallic 



metallic 



metallic 



metallic 



COLOR 



steel gray 



bronze yel- 
low and 
brown 



iron black 



black red 



iron black 



cochineal 
red 



red brown 



brass yel- 
low 



steel ffray ft 
iron black 



iron black 



light gray 



silver white 



Iron black 



light gray 



STREAK 



gray and 
shining 



black 



iron black 



cochineal red 



dark cherry 
red 



scarlet 



greenish 
black 



greenish 
black 



gray, black 
and red 



black 



gray 



giay 



gray black 



shining 



Minki:ai-<)(}V. 



17 



MINERAL ORES. 



COMPOSITION 



sulphide of silver and 
copper 



sulphide of silver and 
iron 



sulphide of silver and 
antimony 



sulphide of silver and 
antimonv 



sulphide of silver and 
antimony 



sulphide of silver and 
arsenic 



IIAKD- 

NESS 



»-s 



i-S 



TENACITY 



SP. 
GR. 



REMARKS 



sectile to j , silver 53 per cent soluble in 
malleable ! "••* 1 nitric acid. 



„ , , 'silver 33 per cent, violet blue 

malleable ■ 4.2 •*-* *^ tarnish. 



2. 



/3 



■2.3 



sulphide of coppt-i 
and iron 



sulphide of copper 
^ and iron 



-'•;s 



3.5 



I 



scctilc 



sectile to 
brittle 



sectile 



sectile 



brittle 



sectile to 
brittle 



sulphide of coppcrj ■. ^.^ 

and antimonv ^ 



sujphide of silver 
copper and arsenic 



sulphide of silver 
lead and antimonv 



^■S 



2.2 



sectile, 
brittle 



rather 
brittle 



antimonide of silver; 3.5 sectile 



selenidc of silver and 



••. »vL 



lead..^ — 



^.75 



'>v. 



sectile to 
malleable 



r 

^ 
*. 



■% 
t 



selenlde of silver and 
copper 



soft malleable 



6.2 i silver 68 per cent. 



5.S silver 60 pet cent. 



5.2 silver 36 per cent. 



silver 65 per cent, crj'stals 
5*4 rhomboidal also granular. 



generally carries silver. 



4.2 



often carries silver. 



2 to 30 per cent of silver, 
when carrying silver is of 
a light gray color. 



65 to 70 per cent silver, thin 
6.2 flakes, cherry red by trans- 
mitted light. 



6.2 I silver 23 per cent. 



9.5 i silver 78 per cent. 

[silver 20 to 70 per cent, cubic, 
S. ! melts easily oefore blow- 
pipe. 

rare, in Alms — staining 
calcite. 



IS 
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MINERAL ORES. 



-..ir - -*>. : 

MINERAL NAME. 


f) COMMON NAMK. 


LUSTllE. 

resinous 

1 
1 

1 


COLOR. 


STRBAK4 


32; CeKARGYKITE 


Horn silver 


gray, green & 
blue 


shining 


33< Bkomykite. 




waxy 


green & yellow 


yellow 


34. lODYRlTE. 




waxy 


yelloiv to brown 


yellow 


35. Embolite. 




waxy 


greenish to 
yellowish 


greenish 


36. Calomel. 


Horn qtiick silvfer 


adamantine 


gray 


white 


• 

37. Cassiterite. 


Tin stone, 
Stream & wood tin 


vitreous 


brown, black 
or gray 


white or 
brown 


38^ Smithsonite. 
39 < Calamine. 


Galmei 


vitreous 
to pearly 

vitreous 


white, green or 
brown 

whitish, bluish, 

greenish & 

brownish 


uncdlored 
uncolored 


40. WiLLEMITE, 


Trbostite 




white, green, 
red, yellow 
& irowa 


uncolored 


41. 2INCITE. 


Red zinc ore 


brilliant 


bright red 


orange 
yellow 


42. MiLLERITE. 


Capillary pyrites. 




brass to bronze 
yellow 


bright 


43. Leucopyrite. 


White pyrites 


metallic 


tin white 


black 


44. Arsenopvritk. 


Mispickel 


shining 


silver white 


grayish 
black 


45. Orpiment. 


Yellow arsenic 


pearly 


fine yellow 


yellow 


46. XOLVBDENITE. 


• 


metallic 


lead gray 


gray or 
green 


47. Tetradymite. 




metallic 


pale steel gray 


steel gray 


48. Arsenic. 


Native arsenic 


metallic 


tin white to 
gray 


tin white 


49. Stibnitb. 


Gray antimony 


metallic 


lead gray 


lead gray 



MINERAlOtlV. 
MINERAL ORBS. 



coM.o..-r,o«. I-J- 


T........ 




chloride of 9 ilvu 
bromide of silver 
iodide irf silver 

chloride of mercury 

hydrous line silicate 

■UlHtcofilnc 

nidsofiinc 

■ulphide of nickel 

■ncDideofiTDii 

usenidcoflnin 

lulphideofuTsc-nk 

■nlphldcofniolyh.lcniiii 

teUuride of bismuth 


'-S 

■S 

6-S 

4-S 

ss 

IS 

s- 
ss 

a-S 


<n>lto>ble 
«clile 
malleable 
milleiihle 

brittle 
brittle 

brittle 
hHtllo 

III all cubic 

brilUc 


s.s 

55 
S.' 
6-5 
6.g 

3.9 
SS 

JS 


me'ln ™?l1ly"^d J"solub"' U 
rarely tnond seperaldy. 

nil charcoal «,lh soda i. is reduc- 
ed In metallic t.n. 

healed in sulphuric acid It ditsol- 

Hilaltniies ™ilh hydrochloric 

thiuKiUe! deepyellowby tralis- 
mitted leigrt, 

wool like in cavities of maEDUla 
imeatSt. LouU. ^ 

heated Ki^-c' ^-Mtt (umes ud 
odor of nnienic. 

leatcd crumbles, turns yelloo or 
brown and emits 1 garlic tidor. 

burn, with blur, flame on chatcOHl 

lefore bl|]W)ii}>e colon, flame yel- 

minac flexible and soils popei. 

rhomhuldal ccj-slals, melti lo 
tail die flame. 
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MINERALOGVi 



MmSRAL ORS9. 



MiNkRAL NAMK. 



§0, AZURXTB. 



ji. Malachite 



p. Cuprite 



j3. Chrysocolla 
^. Pyrrhotitb 



5$. Chloanthitb 



56* Niccolitb 



57* GEKSbORKFITE 



5S. LlNNAlTE 



59. Anglesitr 



60. Crocoite 



•ji. Pyromorpiiite 



62. Cerussitb * 



COMMON NAME. 



Blue malachite 



Green malachite 



Red copper ore 



Magnetic pyrites 



Cobalt glance 



Copper nickel 



Nickel glance 



Crocoisite 



Lead carbonates 



lustre. 



vitreous 

vitreous 

sub metallic 
and earthy 



shinine and 
earthy 

metallic 
metallic 
metallic 
metallic 



COLOR. 



deep blue 
emerald green 

deep red 

« 

bright and blu- 
ish green 

bronze yellow 
to copper red 

tin white or 
gray 

jpalc copper red 



silver white 
or gray 



STREAK. 



bluish 



pale green 



brownish 
red 



dark g^ay 



gray 



pale brown* 
ish red 



g^ay black 
pale steel grayiblackish gray 



adamantine: , 

resinous ! white, gray or 1 blackish 
or vitreous ! green 

' , . . , ^ orsmge yel- 

vitreous I bright red low 



! green, brown 
resinous 1 \^^ ;^u^^^. 



vitreous 



white 

white, gray, j ^. 
yellow A brown) wniie 



* The Leadville discoveries have attracted attention to the carbonates of lead. 
The silver bearing carbonates are not easily described, being, unusually with- 
out crvstalline form. They are often associated with galena, and not unfre- 
quently a mass of carbonate, when broken will be found to contain a central core 
of galena. The hard carbonate is a mineral, the iron and lead of which are but 
slightly oxydized and carbonized and is generally of a brown color and hard. 
The ioft carbonate is usually sand, impregnated with minerals being thoroughly 
carbonized and oxydized and generally rich in silver and of yellow color. 

Limonite (iron stone) or indurated yellow clay, are often taken by tlic 'tender- 
foot' for the silver-bearing carbonates. 

When the carbonate of lead is pure by dropping nitric acid upon it, it will effer- 
vesce, but if iron is largely present the test will fail. By the use of the blow-pipe 
(on charcoal) a button of lead containing silver maybe obtained from the carbon- 
ate of lead. 

By fusing in a small crucible some of the powdered ore with carbonate of pot- 
ash, mixecTwith a little clear charcoal dust, a button of lead containing silver will 
be obtained. 
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MINERAL ORESv 



COMPOSITION. 



HARD 

NESS 



blue carbonate of copper 

green carbonate of cop- 
per 

oxide of copper 
hydrous copper silicate 

sulphide of iron 

arsenide of cobalt, nickel 
and iron 

arsenide of nickel 



3-5 to 

4-5 

3 5 



3-5 
2.4 

4- 

5.5 
5-5 



arsenide and sulphide of 5.5 
nickel and iron 



sulphide of cobalt and 
nickel 

sulphate of lead 
chromate of lead 



5-5 



carbonate of lead 



TENACITY. 



brittle 
brittle 

brittle 

brittle 

brittle 

brittle 

brittle 

brittle 

sectile 

brittle 
brittle 



phosphate of lead ! 6.5 brittle 



3.5 



s p. 

G R. 



brittle 



3.8 
3-8 

3-8 

2.4 
4.5 

7- 

7. 

6. 

5- 



6. 



REMARKS. 



when abundant is valuable. 

blackens if heated. 

tenorite, is black oxide of cop- 
per. 

with soda on charcoal it yields 
a globule of copper. 

when powdered, is attracted by 
a magnet. 

contains nickel from i to 35 per 
cent. 

contains 40 to 45 per cent, of 
nickel. 

contains 20 to 40 per cent, of 
nickel. 

it tarnishes to copper red. 
it fuses in flame of a candle. 



it is the Chrome yellow paint. 



6.5 it resembles light beryl. 

, when heated, it crumbles and 

4 tunls yellow or brown. 



22 GENERAL TESTS 

A glance at the foregoing tal)Ies will show many con^ 
trasts between the minerals of ordinary rocks and the 
ores. The latter as a rule have metallic lustre, high 
specific gravities, and low degrees of hardness ; while 
the first have glassy or earthy lustre, low specific grav- 
ities and hi2:h deo^rees of hardness. 

They differ also generally in the nature of their 
chemical composition, and for this reason it is often 
useful to test a mineral for the presence of sulphur, 
arsenic, etc., as this is very easily done. Simply 
roasting a fragment of the mineral on a strip of tin 
is often sufficient to show the presence of sulphur, 
arsenic, selenium, tellurium or antimony — which when 
present are a good indication of silver, lead or copper, 
though not of course conclusive. 

It is, however, better to be i)rovided with an alco- 
hol lamp and a few pieces of hard glass tubing about 
one-fourth inch in diameter and cut in lengths of about 
four inches. (Cut the tubing by marking with a file 
and breaking across). Place a little of the powdered 
ore near one end ojf the tube and heat it in the lamp 
flahie. Hold the tube so that the end holding the ore 
is a little lower than the other. Notice if the mineral 
gives off any fumes or odor. 

The odor of a burning match indicates sulphur, that 
of garlic indicates arsenic, that of decaying horse- 
radish, selenium. Antimony gives off a pungent odor 
somewhat like arsenic. 

Notice if there is any formation of a coating in the 
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upper or cooler portions of the tube. Such a coating 
is called a sublimate and would be formed by 

Arsenic ; white ^ easily driven out of the tube by 
heating. Under a glass shows brilliant pyramid 
shaped crystals. Volatilizes without melting. 

Antimony ; wliite^ not easily driven like arsenic, 
fuses to pale yellow globules before volatilizing. 

Selenium ; white ^ under a glass shows four sided 
needle-shaped crystals. 

Tellurium ; white ^ if heated forms colorless drops 
first, and then evaporates. 

* Bismuth ; orange yellow while hot, lemon yellow 
while cold. 

jVIergury ; gray, under a glass shows fine metallic 
globules which form in larger ones if rubbed with a 
clean copper wire, and form on it a silvery coat. 

Tests made by means of the blow pipe are quite as 
characteristic, and since a blow pipe and candle form 
a very simple and satisfactory means of making a test, 
a knowledge of their proper use will be found exceed- 
ingly valuable. While it is not possible to form an ex- 
act estimate of the value of an ore by this means, it is 
easy to detect the nature of the metal, and to form 
some idea of its quantity, and this may be done quick- 
ly and with certainty. Use a blow-pipe with a con- 

* This substance is a good indicator of silver thougli it may not be in com- 
bination directly with that metal. 
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carbon. For brevity R. F. will signify reducing flame ^ 
and O. F., oxidizing flame. 

In handling the blow pipe a little- practice will be 
necessary before a perfect control of it is acquired* 
You should be able to breathe regularly through the 
nose, at the same time that you blow steadily through 
the pipe. This is done by distending the cheeks and 
admitting the air into the mouth a little at a time as it 
may be needed, without disturbing the respiration. 
The object aimed at is a steady blast that does not 
flicker, and may be easily maintained for five or ten 
minutes or longer if necessary. A little practice will 
enable you to do this. 

Place the ore (always finely powdered) in a slight 
cavity cut in the charcoal with the knife point, and if 
you are heating it in the O. F. do not let the R. F. 
reach it ; in the R. F. keep it there steadily. Use in 
each test about as much powdered ore as can be 
picked up on the point of a small knife blade. 

Heat the substance in the O. F. 

Notice. 

1st. The odor if there is any, (these have been 
described above )• 

2d. The crust upon the charcoal, a little away 
from the ore. (The charcoal should have no ash 
upon it). 

3d. The effect upon the ore itself. 

I. The incrustation is white forming at some dis-' 
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* 

tance from the specimen, easily dissipated when the 
the flame is driven against it, emitting a garlic odor 
— Arsenic. 

II. White forming nearer the specimen, driven by 
the flame from one part of the charcoal to another — 
Antimony. 

III. Yellow while hot, white when cold, forming 
near the specimen, volatilized with difficulty — ^Zinc. 

IV. Pale yellow when hot, white when cold, 

forming close up against the specimen, in strong 
R. F. forming bright malleable metallic globules — 
Tin 

V. Lemon yellow when hot, sulphur yellow when 
cold, tinges the flame blue, readily yielding a but- 
ton in R. F. — ^Lead. 

yi. Dark orange yellow when hot, lemon yellow 
when cold, forms brittle globule^ in R. F. — ^Bismuth. 

VII. Dark red , — silver. If antimony and lead are 
present the color is crimson, (Silver maybe present 
though no coat be formed). 

If the specimen itself changes color, is dark when 
hot, red or brown when cold — Iron. 

If it remains white and infusible quartz, lime, 
etc. — 

If it is yellow when hot, white when cold ; a small 
particle heated strongly is volatilized — Zinc. 

It is pale yellow when hot, white when cold ; a par- 
ticle heated strongly is not volatilized — Tin. 
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ft 

If the specimen fuses to a metallic globule and col- 
ors the flame green — Copper. 

If it fuses toa metallic globule, but does not color 
the flame — Gold or Sila^r. Flatten with a ham- 
mer on smooth iron and notice the color. 

If no distinct result is shown by the above, add to 
u fresh specimen of the ore about an equal amount of 
carbonate of soda [baking or washing soda previously 
roasted] and heat for a long time in the R. F. quartz 
is dissolved to a glass, gold, silver ^ lead, copper or 
zinCj if present are reduced to a metallic globule. Now 
heat in the O. F., lead, zinc or tin, if present are 
changed to the characteristic incrustations above de- 
scribed : gold, silver or copper remain metallic, and 
may be examined separately. 

With a few chemicals it is possible to extend the 
number of tests, but these are not conveniently car- 
ried about. The following will be found among the 
most useful and easily secured ; 

Nitric Acid ; Muriatic Acid ; Ammonia ; Ferrous 
Sulphate (Copperas) ; Oxalic Acid. 

A few test tubes and beaher glasses would be found 
useful though the latter may be dispensed with. 

Roast a little of the ore thoroughly in the O. F. 
with soda and transfer to a test tube when cold, fill the 
tube one-fourth full with dilute nitric acid (four parts 
water to one of acid) and warm over an alcohol 
lamp (or by sticking it down half way in a cup of 
fm^iu sand standing on the stove or in the fire) ; the 
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appearance of brown, suffocating acid fumes indicates 
that a metal is being dissolved. When completed .fill 
the tube with water which should be clear and pure and 
let it settle, pour one-third of it into another test tube 
and add a few drops of muriatic acid. 

A WHITE PRECIPITATION indicates silver, lead, mer- 
curyov possibly antimony or bismuth. Add muriatic 
acid drop by drop until no more precipitate seems to 
be formed, then add six or eight drops more and 
shake it rapidly, by this means the bismuth or anti- 
mony if present will be redissolved, and the precipi- 
tate will contain only lead, mercury or silver. Let it 
settle. Pour off as much of the water as you can, fill 
it again with fresh water, let it settle a second time, 
and pour off all the water you can. Add a little 
ammonia, and shake the precipitate ; if it turns black. 
Mercury; if it remains white. Lead, if it dissolves 
Silver. 

In case the precipitate does not dissolve shake it 
repeatedly. After some time pour the clear liquid 
into another test tube — boil off the ammonia gas (not 
violently) add nitric acid — white precipitate — Silver. 
The object of this last test is to detect a small quantity 
of silver in the midst of a larger quantity of lead or 
mercury. 

If the original solution was of a blue green color it 
indicates Copper, an apple green Nickel. To test 
for copper insert a clean bright strip of iron, [the 

knife blade] . It will soon become coated with metal- 
lic copper. Metallic copper will Jikewia^i ^i:^<y^\Ssai^'^ 
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silver and tnercury, the first as a loose white coat, the 
second as a gray film showing the mercury lustre on 
rubbing with the fingers. 

To examine an ore for gold it is necessary to pro- 
ceed more carefully than with silv.er. The following 
will be found effective : 

Pulverize finely a quantity of the ore in a mortar. 
Concentrate this by washing the lighter dust off until 
a half teaspoonful or so remains. Roast this with 
soda as before. Place it in a test tube, and fill this 
one-fourth full of aqua regia (a mixture of one part 
nitric acid to four parts of muriatic acid). Put the 
test-tube in a cup or can of water (it will float) and 
boil for an hour or longer ; if acid fumes escapes put 
a little water from time to time in the test-tube. Fill 
the tube with w^ater and allow to settle, pour off one- 
third of it into another tube and add a clear solution 
of copperas, 

A dark precipitate settling only after a long time- 
appearing ruby red on looking through it; indicates 
Gold. 

To a second part of the original solution add a solu- 
tion of oxalic acid — dark green or greenish black pre- 
cipitate indicates Gold. 

To a third part add a little ammonia ; a yellow pre- 
cipitate indicates Gold. 

In case it is desired to test both for silver and gold, test 
/or silver (mercury and lead) first by dissolving the ore 
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in nitric acid and use the undissolved residue in test- 
ing for gold. 

If a silver button is obtained with the blow-pipe and 
it is desired to ascertain whether it contains any gold 
put it in a white saucer and pour on it a few drops of 
nitric acid, if a gray or black film covers the bottom 
gold is present, if it remains pure and white there is 
none or but very little. 

SPECIAL TESTS. 



I. Gold. Grind the ore fine and wash a quantity 
in a saucer, pouring off the lighter mud until it is re- 
duced to a small bulk, add more ore and repeat. The 
gold may be made to appear. 

Add a little mercury to this residue rubbing it with 
the fingers ; pour it into an iron spoon and heat ; the 
mercury is volatilized, and gold if there is any appears. 
Metallic silver and copper would also be collected by 
this means. 

To make sure of the presence of gold add a little 
lead to the metal left in the spoon, after the mercury 
is driven off and melt them together. Dissolve this 
button in nitric acid. Gold if present is teft undis- 
solved as a gray button or powder which shows the 
gold color on rubbing with a knife blade. 

II. Silver. Roast the powdered ore dry with 
o|ie-third the quantity of salt in a cr\icibl<^ ojvi \:ss. ^ ^^ssa;:^ 
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pipe bowl, when cool add a little water and heat again 
slightly, stir this with a clean copper wire. It will 
become coated with silver if any be present. A clean 
bright strip of iron or zinc will be blackened. 

(2). Treat a little of the ore with hot, dilute nitric 
acid in a test tube (or stoneware cup or saucer). 

Let it cool and settle ; pour the clear liquid into 

another tube or cup, add a clear solution of common 

salt [a few drops will be sufficient] . If there is a 

white precipitation expose this to the sunlight. If it 

darkens it contains silver, if not it is probably lead, 

possibly mercury. Pour off the liquid and add a little 

ammonia to the precipitate. If it is dissolved, it is 

silver ; if blackened, it is mercury ; if unaffected, it is 
lead. 

This test will not detect the presence of silver where 
it exists in the powder of the chloride or bromide. In 
such cases the first method is preferable. The follow- 
ing however is suitable for all ores : 

(3). Powder the ore and concentrate it by wash- 
ing the lighter mineral away, place a portion [a tea- 
spoonful] in a stoneware cup with a small piece of 
zinc and cover with water, add a little sulphuric acid 
[oil of vitriol, about one-tenth the amount of water 
used] and let it stand for half an hour. If at that 
time all the zinc is dissolved add more zinc and wait 
ten minutes after all effervescence ceases, then pour 
off all the water you can, being careful to loose none 
of the solid substance. Fill the cup with water, let it 
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settle completely and pour it off again. Repeat this 
several times then take out the piece of zinc, scrape 
what adheres to it, put back into the cup and add 
dilute nitric acid ; .proceed as in the second test. This 
method is tedious but it is very satisfactory. 

III. Copper. Heat the ore in vinegar, take it outi 
and expose to the air ; if it gradually becomes coated 
green or blue, copper is present. Place a little of this 
green (or blue) substance before the blow-pipe, it 
should color the flame green. Moisten with a drop of 
muriatic acid it will color the flame azure. 

Some ores of copper will not answer to the above 
test. In such cases roast the finely powdered ore at 
red heat for some time on a piece of tin or in an iron 
spoon. When cooled treat in a stoneware cup or 
saucer with dilute nitric acid (or hot strong vinegar] 
the solution formed should be green or blue. Place a 
few drops before the blow-pipe and notice the flame 
tests as above. 

Moisten a little of the ore with muriatic acid and a 
few drops of nitric acid, heat it for a few moments add 
a little water and stir with a piece of bright iron wire ; 
It will be coated with copper. 

Add a little water to the above solution (3), and 
when it has settled clear pour some of it into a glass 
and add ammonia .drop by drop ; a pale blue precipi- 
tate will be formed which dissolves as ammonia is 
added and forms a deep blue solution. Iron is gen- 
erally present in copper ores and will be preGiQ\ta.tsA 
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by the ammonia as a brown flaky mass, which often 
time settles and the blue solution of the copper may 
be seen above it. 

rV. Mercury. (1). Heat the finely powdered ore 
^ in an open glass tube as described previously — the 
mercury will form a gray sublimate in the cooler parts 
of the tube. 

(2). Treat the ore with dilute nitric acid, and pour 
the clear liquid into another vessel off of the undis- 
solved earth,add to this muriatic acid. If a white pre- 
cipitate is formed pour off all the water possible, and 
add a little ammonia. If the precipitate is blackened ; 
mercury is present. 

(3). Make a retort of a clay pipe in the following 
manner : Fill the pipe bowl three-fourths or four- 
fifths full of a mixture of equal parts powdered ore 
and iron filings, and finish filling it with a stiff paste 
made of equal parts iron filings and sulphur to which 

has been added a little salt and water, when dry heat 
cautiously until all moisture has been expelled, then 

invert so that the bowl hangs down and letting the end 
of the stem dip into a glass of water about an inch 
below the surface, heat the bowl as strongly as possi- 
ble with a lamp or blow-pipe flame or by any other 
convenient means which will secure a red heat. The 
mercury will distil over and gather in a liquid globule 
in the bottom of the glass of water. The clay pipe 
should have a long stem with a large bore. 

V, NlCK^l^ AND Tin, These metals are generally 
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found associated with other metals or elements in the 
ore as for example: iron, copper, bismuth and anti- 
mony or possibly lead and zinc. To distinguish them 
in the presence of the other substances with the few 
chemicals made use of in these tests requires care. 
The following scheme if accurately followed will prove 
efficient : 

Powder the ore very finely aijd dissolve V4 to one V2 
teaspoonful in a stoneware cup, with a mixture of one 
part nitric and four parts nruriatic acids. 

Do not measure the acids in a metal spoon or vessel 
but use in quantity what would amount to one or two 
teaspoonfuls of the mixture, and add about the same 
quantity of water. Place the cup containing the mix- 
ture in a small pan or can of cool water and stand it 
on the stove. By this means it may be heated to boil- 
ing without danger of breaking the cnp. After 
fifteen or twenty minutes fill the cup 1/3 full of water 
and let it stand until it settles clear, or what is better 
filter it through a cone of blotting paper. Pour the 
clear solution into another cup, glass or wide-mouthed 
bottle, and place in it a strip of clean zinc. Copper, 
antimony, bismuth, tin and nickel will separate from 
the solution and form a coat on the zinc or dark 
spongy flakes floating in the liquid. When you think 
all action has ceased test the liquid with another piece 
of bright zinc (made bright by scraping or filing), and 
notice if it is colored or coated — if it is, more time 
must be given it or perhaps more ^nc must be ad<fc.^^ 
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if the zinc used in testing the solution remains bright 
even after some moments, test again with bright iron 
(the knife blade) and notice if there is any stain of 
copper upon it. When neither of these tests show the 
presence of a metal in the solution [although some 
nickel may still remain dissolved] pour it off, care- 
fully from the precipitate into another glass [or clear 
bottle] and add ammonia. If nickel or copper is pres- 
ent the solution will turn blue, if copper, however, has 
been thoroughly removed by the zinc so that it is not 
deposited on polished iron, even after some moments 
the blue color is due to nickel. 

The metallic precipitate (obtained by the zinc) con- 
tains all the copper, tin, lead, bismuth and antimony 
and most of the nickel that existed in the ore. Wash 
this precipitate carefully by filling the cup with clear 
water and pouring it off again several times, being 
sure to save all the precipitate, waiting each time till 
it settles perfectly. Drain it as well as you conven- 
iently can, and put half of it into another cup or glass. 
To one of these halves add a little nitric acid and heat 
if necessary until all dark flakes are dissolved. All 
of the metals mentioned except tin will be dissolved ; 
tin if present will remain as a white insoluble sediment. 
If the experiment has been carefully performed, the 
solutions always perfectly cleared, (the color of the 
solution if clear is immaterial,) etc, the appearance 
of this insoluble white powder may be taken m a px'oof 
of the presence of tin. 
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To make sure of the presence of nickel add* to the 
other half of the metallic precipitate a little water and 
about i as much muriatic acid and heat for ten or 
fifteen minutes* By this means the nickel along with 
some other metals is dissolved, but copper and anti- 
mony are not. After cooling pour the clear solution 
into a clean glass or cup, (the liquid will have a green 
color if nickel be present) and add ammonia. A clear 
blue color indicates nickel. 

Copper would also give this blue color with ammon- 
ia, but by this process it is prevented from getting 
into the solution. 

It will be found very convenient to have a dozen 
test tubes to use instead of the cups and glasses 
mentioned in the foregoing tests. 

Hints as to Handling Apparatus. 

In case glasses or bottles are used they should be of 
clear white glass and not green, blue or brown. Do 
not use a metal spoon or vessel of any kind in connec- 
tion with the acids. Stone-china and glass are how- 
ever insoluble in them and may always be used. 

In pouring a solution off from a precipitate or sed- 
iment, always place the rim of the glass or cup against 
the edge of a strip of glass or against a glass rod and 
pour the liquid drown the strip or rod, this prevents 
its running back under the cup and allows you to pour 
it more quietly without disturbing the 8edii3aa\>!i** 
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Always reduce the ore to be dissolved to a very 
fine powder ; it is best to sift it through a piece of 
linen or cotton cloth. 

Give the ore time to dissolve. As long as efferves- 
cence goes on or acid fumes escape in the cold, solu- 
tion is progressing. Some ores require several hours 
for perfect solution. 

Ores generally carry impurities (gangue, etc.), 
which are insoluble in acids — these consiist usually of 
silica, clayey material, mica, baryte or possibly fluor 
spar* No attention, however, is paid to this in the 
tests given. 

Keep the chemicals pure. Never put the corks in 
the wrong bottles. Use glass stoppered bottles for 
your acids, and for ammonia. 

Get in the habit of testing with small amounts of 
ore and acids, the work is just as certain, more speedy 
and far less wasteful ; for that reason test tubes will be 
found to be very useful. 
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The earth is a globe, whose interior is believed to 
be liquid. The reasons for this belief are various ; 
among the most important are the existence of volcan- 
oes and earthquakes, the eruption of igneous rocks 
throuofh rocks not igneous, and particularly the fact 



DESCRIPnVE OEOLOGY. 39 

that the temperature rises as we desend below the sur- 
face so rapidly that at a comparitively little distance 
the most refactory substances would be melted. 

The thickness of the earth's solid crust is variously 
estimated at from ten to fifty miles, though from the 
nature of the case this is a matter only of speculation . 

Of th^ sixty-four chemical elements now known ; 
the crust is composed chiefly of about sixteen : oxygen, 
hydrogen, carbon, chlorine, silicon, sulphur, fluorine 
and phosphorus, called non-metals, and aluminum, 
iron, magnesium, calcium, potassium, sodium, barium 
and manganese, known as metals. 

These elements in their various combinations form 
the different minerals, of which the rocks are com- 
posed and which have been more fully treated under 
the head of mineralogy. 

» The most abundant element is oxygen, after this 
silicon, aluminum and calcium ; iron is the great color- 
ing material, nearly all the red, yellow and brown 
hues in the rocks being due to the presence of this 
element. 

The rarer elements are generally the most valuable, 
among others may be mentioned zinc, lead, tin, copper, 
nickel, silver, platinum ^nd gold ; of these gold and 
platinum are generally found native (in the metallic 
state) ; silver and copper sometimes so, though gen- 
erally in combination with other elements ; and nickel, 
tin, lead and zinc always in such combination (see 
mineralogy). 
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A rock is a mass of mineral whether hard or soft. 
In geology a bed of sand or gravel or soil is strictly 
speaking a rock. 

Rocks have been formed chiefly in two distinct 

ways : first, by being solidified from the melted state 

in cooling ; second, by being spread out by action of 

water in layers or strata. 

The primary rocks have been formed in the former 
manner ; they are unstratified and crystalline in struc- 

ure. Of such rocks granite is the most common. 

The secondary rocks were formed of the fragments 
or grains of the primary rocks worn off by the action 
of water, air and other natural forces, and spread out 
by the water. Such rocks are often called /raj^men^aZ 
and sedimentary and often contain fossils of marine 
animals or plants. Sandstones and clay rocks are the 
most common of these fragmental rocks. , 

Limestone is, strictly speaking, generally not a 
fragmental rock. Since it is made from the shells of 
marine animals and plants, but the manner of its form- 
ation is similar since the shells are partly pulverized 
and are levelled by the water. 

The stratified rocks were originally soft and yield- 
ing like our present beds of sand and clay, but were 
afterwards compacted and hardened by time and the 
pressure of other deposits forming on top of them. 

Though originally formedunder the sea, these strati- 
fied rocks are now found at all elevations above its 
level, this is due to the fact that part of the earths 
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crust has been thrown into great folds and elevated 
into mountains, while other parts have sunk to form 
the ocean basins. 

For the same reason it also follows that the strata 
are now seldom found in their original level condition, 
but are tilted at all angles even to the perpendicular. 

The stratified rocks have also frequently been sub- 
jected to great heat and pressure, and have been 
changed in character to crystalline rocks. Such rocks 
are called metamorphic. It is sometimes very difficult 
to distinguish between the primary igneous rocks and 
the metamorphic sedimentary rocks ; the latter, how- 
ever, generally show that they have been stratified. 
Metamorphic granite, gneiss and mica schist are exam- 
ples of metamorphosed sandstones ; slate is a meta- 
morphosed clay rock; statuary marble a metamor- 
phosed limestone. 

Strata are said to be confortnable when they lie reg- 
ularly one on the other, and are parallel to each other, 
when strata have been formed across the upturned 
edges of other strata, and thus are not parallel with 
them they are said to be unconformable. 

It is evident that the strata first formed were laid 
upon primary or unstratified rocks, and that among 
the strata themselves the first formed are the lowest 
and oldest, and the last formed are nearest the sur- 
face, and youngest or latest. Since, however, rocks 
were not made evenly in the same manner all over the 
world, it follows that the surface rock of one region may 
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be a very old formation, while that of another may be 
very late. 

It also happens that in some regions the stratified 

rocks are very thick, sometimes 40,000 feet or more, 
while in other regions there is none at all to be found, 
the primary rock the unstratified granite being the sur- 
face rock, and so far as can be ascertained the only 
rock to unknown depths below the surface. 

Prof. Buckland in the year 1836 classified the for- 
mations as primary, transition, secondary, tertiary, 
deluvium and alluvium. 

Prof. Mantell in the year 1844 classified the for- 
mations as metamorphic rocks (or mica slate series) 
fossiliferous strata, (or secondary formation), tertiary 
system and drift. 

Prof. Ansted in the year 1844 classified the for- 
mations as metamorphic rocks, older palaeozoic, mid- 
dle palaeozoic, newer palaeozoic, old sec6ndary, mid- 
dle secondary, newer secondary and tertiary period. 

Prof. Lyell a very eminent geologist, of Edinburg, 
Scotland, in the year 1852 classified the formations as 

metamorphic rocks, primary fossiliferous, secondary, 
tertiary and post tertiary. 

Prof. H. D. Rogers in the year 1858 introduced 
the following system of classification for the United 
States, viz.: Primary, the appalachian palaeozoic day, 
(consisting of the lower, middle and upper palaeozoic), 
mesozoic period, cainozoic period, drift and alluvium. 

Opposite is presented a tabular view of the different 
formations as agreed upon by geologists of the pres- 
time in the order of 'the time of formations. 
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TIMES. 


PERIODS. 


formations. 


Prevailing 
rocks. 


SURFACE 


QUATERNARY 


surface 


soil 


CENOZOIC. 

OR 

RECENT. 


Post Tertiary. 
Tertiary. 


Drift. 

Drift. 
Stratified, • 


shell beds, clay, 
sand and gravel. 

sand, clay, loose 

sandstones and 

marls. 


MESOZOIC. 


Cretaceous. 
Jurassic. 
Triassic. 


Stratified. 
Stratified. 
Stratified. 


bedfs of sand, marl, 
loose and compact 
limestone, clay, etc. 

marl, gypsiferous 
lime and sand- 
stones. 

soft coal, gypsifer- 
ous red sandstones 
and marls. 


PALEOZOIC. 


Pep MIAN. 
Car boniferous. 

Sub -carbonifer- 
ous. 

Devonian. 
Upper Silurian. 
Lower Silurian. 


Stratified. 
Stratified. 

Stratified. 

Stratified. 

Stratified and 
Metamorphic. 

Stratified and 
Metamorphic. 


limestones. 

coal and sand- 
stones. 

limestones and 
sandstones. 

limestones, slates 
and sandstones. 

slates, shales, mar- 
ble and granitoid 
rocks. 

compact lime- 
stones, marble 
and granitoid 
rocks. 


ARCH^AN. 

1 


Metamorphic. 
Unstratified. 


Metamorphic. 
Unstratified. 


granitic rocks. 







DESCRrPTIVE GEOLOGY. 



It will be noticed from the foregoing table, that the 
metamorphic rocks are among the earliest formations 
and are thus among the lowest. 

Owing to the folding of the earth's crust ( due per- 
haps to the shrinking of the globe in cooling*) the 
strata have in mountain regions been raised to great 
heights. The tops of the folds having been denuded 
or worn off by the eroding action of water and ice, the 
lower formations are freely exposed and laid bare over 
large areas or perhaps subsequently covered with soil. 
The material thus worn off has gone to form the 
beds of gravel, sand and soil intlie valley lands. 

The present valleys have been formed by the action 
of water, and do not often take the same direction 
as the original rock folds, but may and do cut these 
folds irregularly into ridges or hills. The edges of 
the strata, therefore, frequently project at various 
angles from the hill sides instead of sloping in the 
same direction as the general surface. Such a pro- 
jection of a stratum above the surface is called an 
outcrop. 

The dip of a stratum is its slope or incline, and is 
the angle it makes with the plane of the horizon. The 
direction and amount of the dip should both be given 
in order to ascertain its nature, e. g., a stratum dips 
N. 20° E. at an angle of 23°. 

The strike is indicated by the horizontal line drawn 
on the surface of the stratum, and is always at a right 
angle to the dip. The strike is easily found by placing 
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the edge of a carpenter's level on the surface of the 
stratum and moving it about until it is level, the edge 
of the level shows the strike. 

These terms outcrop^ dip and strike^ are used also 
with the same signification in describing mineral 
veins. 

In regions where rocks have been much folded they 
have also been frequently broken and dislocated. When 
such a break ox fault occurs it generally happens that 
the strata on one side of the fault have slipped up or 
down many feet, sometimes many thousand feet, and 
a late formation may thus be brought to a level -with 
one older by many ages of time. 

In case the formations are exposed as along the sides 
of gulches or canons, it is often easy to trace the suc- 
cessive strata until we find the continuation of the one 
which was terminated at the fault. On this principle 
a coal bed is sometimes found miles away from the 
fault at which it was lost. 

The rocks are not only faulted, but (especially the 
older and more brittle 'crystalline rocks), are cracked 
in various directions. These cracks are called veins or 
JlssureSySLiid since their formation and filling is of 
especial importance, they will be described more 
fully further on. When the fissure has been very 
large and a great amount of melted rock has poured 
up from the liquid interior of the earth, filling the 
opening and often overfloVing or interpenetrating the 
other rocks, such a formation is calle^d a. dike* ^W^^^^^^^ 
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dikes are sometimes very extensive,many miles in width 
and length. The rock which is found in these dikes is a 
kind of lava; porphyry, trap, trachyte, basalt, etc. 
Some of them are of comparitively late formation as 
they are found to penetrate from the interior through 
the unstratified and stratified rocks and overflowing 
those which were formed at a late period. 

It is evident that when a dike is formed the heat of 
the great mass of lava will have the effect of cracking 
the surrounding rocks. Many fissure veins were 
doubtless made by this agency. 

A brief description of the rocks whicn are most' 
important to consider is now necessary. Following 
our previous arrangement we shall divide them into 

I. Primary. 

II. Metamorphic. 

in. Stratified but not metamorphic, 
IV. Eruptive, 

Primary. 

It is doubted by many geologists whether any true 
primary rock is known, all the older rocks being by 
them, called metamorphic, but others consider that 
granite and syenite are truly primary. They will be 
described therefore under this head : 

Granite, a granular crystalline rock, consisting of 

quartz ^f eld spar and mica (see ** Mineralogy " ) hav- 

Jng' no appearance ot layers in the arrangement of mica 
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or other ingredients. The mica is in scales usually 
white, black or brown, easily split by the point of a 
knife. The qiuirtz is in glassy grains without any ap- 
pearance of cleavage ; the feldspar is generally whitish 
or flesh colored and shows a flat polished cleavage sur- 
face in one or two directions. 

Syenite, resembling granite, but contains hornblende 
instead of mica^ sometimes the quartz is nearly want- 
ing. 

Metamorphic. 

These rocks were originally stratified, but have been 
so altered by heat and pressure that the evidences of 
stratification have been much modified, and perhaps 
destroyed altogether as in the case of syenite and 
granite above mentioned. In addition to those rocks 
the following may be considered important. : 

Gneiss resembling granite ^ but with the mica scales 
lying with their surfaces in the same general direction 
(as probably laid by. the water originally). As the 
mica surfaces are in the same direction, gneiss shows 
a tendency to split somewhat readily into slabs ; such 
a structure is called schistose. Gneiss is distinguished 
from granite by possessing this schistose structure. 
The structure of granite and syenite is massive, ^. e., 
they break as readily in one direction as another. 

Mica Schist same as gneiss, but containing much 
more mica, glistening in lustre, easily breaking mtA 
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thin slabs ; very schistose in structure ; often friable 
or wearing easily. Mica schist may contain between 
its \di,yev^ plumbago^ talc or hornblende or other sub- 
stances ; it is then called plumbaginous^ talcose^ horn- 
blendic^ etc. 

Argyllite, Clay Slate or Roofing Slate a very 
fine grained rock, of the same mineral composition as 
mica schist but distinct crystallization is not apparent ; 
the iridescence of the mica is frequently noticeable in 
the sunlight ; color is bluish, purplish, red, green and 
other colors and black. 

As hornblende takes the place of the mica in granite 
to form syenite, so there is a series of hornblendic 
rocks corresponding to the foregoing, viz. 

Hornblendic Gneiss resembling gneiss, but hav- 
ing hornblende instead of mica. 

Hornblendic Schist a schistose rock consisting of 
greenish black hornblende and feldspar, or of honm- 
blende and quartz, 

Protogine a granular, crystalline granite-like rock, 
composed of qvxirtz^ feldspar and talc^ sometimes with 
a little mica^ color grayish or greenish white. 

Chloritic Gneiss a gneiss-like like rock containing 
in addition to qy,artz^ feldspar and a little mica^ chlo- 
rite in patches of soft olive green grams. 

Talcose Schist a schistose or slaty rock containing 
/"a/c? Instead of mica; it is sometimes almost wholly 
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talc and is then called schistose talc ; gray or greenish 
in color ; gi'easy to the touch and soft. 

Steatite or Soapstone, massive, fine and granu- 
lar ; gray or grayish green ; feels soapy ; composition 
talc ; often contains other crystals. 

Ckloritic Schist like talcose schist but of an olive 
green or dark green color; less shining and less 
greasy to the feel ; contains chlorite instead of talc. 

Serpentine a massive rock without cleavage ; re- 
sembling steatite but harder ; easily scratched with a 
knife ; dark green, yellowish green or mottled. 

QuARTZiTE a granular quartz rock usually white, 
gray or grayish red in color. Sometimes contaiiis 
scales of mica or feldspar, and is then somewhat schis- 
tose. Only differs from ordinary sandstone by being 
closely consolidated apparently through partial fusion. 
Jasper rock is a fliuty variety of quartzite, red, yellow 
or green in color. 

Itacolumyte a schistose quartzite containg also mica 
scales. The finer kind is sometimes flexible, and is 
called flexible sandstone. Occurs often in gold 
regions, assocated with talcose slates. 

Specular Iron Ore occurs as a rock of considera- 
ble thickness among the metamorphic rocks along with 
the hornblendic and chloritic rocks — it is general 1}^ 
dark in color having a steel blue color at a fracture 
and a red streak. Hardness six or seven. 



50 DESCRIPTIVE GEOLOGY. 

Magnetic Iron generally black and associated with 
othc^r rocks though sometimes in large separate bodies. 
In powder is strongly attracted by a magnet. 

Statuary Marble is metamorphic limestone, granu- 
hir and crystalline in structure, white, gray or clouded 
in color. 

Dolomite not easily distinguishable from the fore- 
going but less easily soluble in acids. 

Stratified but not Metamorphic. 

These rocks are not of much importance in their 
bearing upon our subject as the mineral bearing veins 
are chiefly found in the metamorphic rocks described 
rfbove. A brief statement in regard to them may not 
however be out of place. They are divided into two 
groups, viz. : fragmental^ and calcareous. 

The fragmental are sub-divided into 

1. Conglomerates a rock made of pebbles or frag- 
ments of any kind ; if the pebbles are rounded the con- 
glomerate is a pudding stone ; if they are angular it is 
a breccia. 

2. Sandstone a rock made of sand compacted ; if 
it contains pebbles it is called a grit. Sandstones may 
be silicious^ granitic^ porphyritic^ basaltic^ calcareous 
or marly according to the material they contain. 

3. Shale a soft, fragile rock made from clay com- 
pacted. They are gray to black in color and may be 



BESCBIPTIVE (^JJOLOGY. 51 

J 
■J 

green, redish or purplish, '^^ituminoits shale ^ coaly 
shale and alum shale are variefi^. 

4. Tufa an earthy rock, not: v^y hard, made of 
fine volcanic rock or cinder of ten f onnhag beds of great 
extent. '" y 



o a 



Calcareous Rocks. 

1. Limestone a compact massive rock sf/ratched 
with a knife, effervescing in acids, burning to lir:ne 
in a fire ; color gray to black, sometimes bluish pv 
reddish. 

2. DoLOMiTic OR Magnesian Limestone similar 
to preceeding but not effervescing with acids and 
somewhat harder ; the limestone of the older forma- 
tions is frequently of this character. 

Eruptive Rocks. 

These rocks are igneous in character, and have been 
injected in a melted condition into dikes from which 
they have frequently overflowed upon the surface of 
the other rocks or have sometimes been forced later- 
ally between the strata. In this latter case they as- 
sume falsely the appearance of having been themselves 
stratified. They may be divided into two groups, the 
feldspathic having low specific gravity and light colors ; 
and the augitic having high specific gravity and dark 
colors. 

The first of these ( the feldspathic^ consists mostly 
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of feldspar with disg^riainated crystals of feldspar y 
hornblende or pyro^k^^66lor light gray, blue gray or 
grayish brown oi^n^ to the small quantity of iron. 
Some of the jgajyfiyries, however, are dark red or 
brown. 



•_ • 



1. FEtospATHic Trap (or Trap). Crystallized 

feldsp9n:':*^hite or light fawn color, smooth fracture. 

• • • * 

• *• * 

2. .\ /Porphyry; compact, uncleavable, feldspar of 
gri*yi§h to red or brown color with pale crystals of 
. 'teldspar disseminated through it giving it a spotted 
• • -".appearance , especially when polished . 

3. Phonolite, (clinkstone) compact grayish blue 
or other colors, schistose or slaty often in structure, hav- 
ing a metallic ring under the hammer ; tough and 
firm ; having distinct crystals of feldspar throughout. 

4. Trachyte, feldspar of pale color, fracture 
rough, usually porous, sometimes almost showing a 
cellular structure, sometimes with glassy feldspar 
crystals. 

5. Pumice, very light and porous fibrous in struc- 
ture, color generally light. 

6. Obsidian a volcanic glass. 

In the augitic series of lavas the most important are 

1. DiORiTE granular containing hornblende and 
albite (soda feldspar), color grayish white to dark 



green. 
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2. Basalt compact, and containing glassy grains — 
dark color, crystallizing in columns often of great 
size. 

Many of the metamorphic rocks have undergone 
partial fusion and closely resemble the eruptive rocks 
in structure : thus we have porphyritic gneiss, diorite 
and porphyry, among the metamorphic rocks as well 
us among the eruptive rocks. 

FISSUEE VEINS. 



There has always been and is yet much dispute as to 
the manner in which veins have been formed and 
filled. The theory which seems on the whole most 
satisfactory is as follows : 

Dikes of porphyritic or basaltic lavas coming up from 
the interior of the earth have heated and cracked the 
rocks in various directions ; this lava is supposed to 
have originally contained the metallic ores distributed 
through them. Being more or less porous, however, 
in the course of time water penetriatating them in 
every direction dissolved out the metallic ores and car- 
ried them down to lower levels, depositing them again 
with other materials, when the water evaporated or as 
the solution became stronger. 

Thus the water oozing into the fissures and trick- 
lins: down their sides and throua^h the rock frao^ments 
between the wall^ left them coated with the various 
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spars and ores, which coat thickened until the spaces 
were filled and the vein completed. By this theoryit 
is easily seen how hard fragments of the side walls, 
have come to be found within the fissure — how the 
veins come to be banded , etc. . 

Sometimes, however, this solution of mineral instead 
of getting into a fissure filtered down only to the strat- 
um (of limestone or slate), onto which the lava had 
overflowed, and there deposited the minerals it car- 
ried. 

In such cases where the mineral lies between two 
separate formations as for example, porphyry on one 
side and limestone on the other, we have what is called 
a contact vein. The ore mav even have been carried 
down through one or two strata, thus may not have 
formed the contact vein, immediately under the igne- 
ous rock, but between two strata instead. 

It will be noticed that this is a species of concentra- 
tion process in which the very minute quantities of 
metal distributed throughout the large body of lava 
are collected by solution and brought together to a 
single or a very few fissure or contact veins. 

The fissure or contact veins again have been ground 
off, and quantities of mineral have been deposited in 
the soil at greater or less depths ; particularly is this 
the ease where water has cut gulches across the veins 
and carried the vein matter down the streams covering 
it again with earth and rock. Material which has 
thus been washed away from its original location in 
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the vein is called floaty and is sometimes found in such 
quantities as to justify great mining outlay. Of such 
character are the gulch and placer gold mines, and 
also without doubt many of the silver mines in the 
Leadville region. 

A still different formation seems to occur where the 
dikes have not overflowed very considerably, but have 
simply filled the various cracks with some kind of lava. 
Here of course the ordinary mineral veins would not 
be found, but the water seems to have penetrated 
the lava and carrying down the ores until it reached 
some place of escape laterally — this it found when it 
reached some porous or soluble rock, some variety of 
limestome for example. Here the water dissolving 
out the limestone has deposited the metals in its stead 
in the shape of pockets or disseminated it through the 
rock. Various silver deposits in New Mexico and 
Southern Colorado seem to have been formed in this 
manner. 

Veins may be of any thickness from that of a sheet 
of paper to one many rods in width. They may be 
clustered to form a net-Work, or they may be fev\r and 
distinct. Veins are occupied by quartz^ granite rocks, 
metallic ores^calcite, baryte {heavy spar), jluor spar, 
etc., materials which were probably introduced by the 
agency of water and by that of Volcanic action. 

A vein may be filled with one kind of material, e. g., 
quartz or granite, from side to side, or it may he 
banded vertically with different spars or ores, and ^ew 
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erally speaking, these bands are nearly corresponding 
on either side of the seam, tlius, if the layer next to 
one wall is quartz, the one next to the opposite wall is 
likely to be quartz also, if the next is calcite it is prob- 
ably the same on the other side of the fissure and so 
on. This rule however is not true in every ease, 
even for veins that show the banded structure most 
clearly. The simplest form of the banded vein is 
the three banded veins with the ore bearing band 
ov pay streak in the center, and some spar calcite, 
fluor spar etc., or quartz on either side. The thickness 
of these bands may vary greatly at different depths, 
as also may that of the vein, but this is by no means — 
of itself a bad indication. 

The mineral or rock material accompanying the ore 
is called the vein stone ov gangue. The most common 
kind are quartz, calcite, baryte and fluor spar. 

The vein is often called lode or lead. Nearly all 
veins have a dip, the sides of a vein are its walls. 
The hanging wall is the one which overhangs the vein ; 
the opposite wall is the foot wall. 

The fluccan is the half decomposed rock often found 
adjoining a vein. 

The thin clayey layer along either side is called the 
selvage or gouge. 

A horse is a body of rock of the same character as 
the wall rock occurring in the course of the vein. 

A comb is one of the layers of a banded vein studded 
with crjrsiah. 
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The best strike for a vein is that of the range in 
which it is found ; the best dip^ into the hill. Fine 
mines are sometimes found, however, as exceptions to 
this rule* 

It often happens that a worthless vein at the surface 
improves on sinking until it may become very valua- 
ble* 

A jTai^Z^ is occasioned where one vein intersects an- 
other ; the older vein is faulted. The later vein which 
occasions the fault may be wide or narrow, the country 
rock on either side of it has slipped so that the older 
vein which originally was continuous is now suddenly 
terminated at the fault. The continuation of the vein, 
however, exists somewhere on the other side of the 
fault, and it is always difficult to judge whether or not 
it will be profitable to search for it. Incase, however, 
the vein you are working is valuable and it is thought 
desirable to search for its continuation beyond the 
fault, it is generally safe to assume that the rock has 
slipped down the dip of the later intersecting vein. 
To ascertain this, supposing that you are running a 
level on the main vein and have reached the fault — 
lay bare the surface of the cross vein carefuUy and 
measure exactly its dip or that of its walls. If it dips 
downwards towards you in the level the rock on your 
side has slipped down, if it dips from you the other 
side has slipped. K the dip is somewhat to the right 
or left, which ever side has slipped has gone in that, 
direction. 
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For example, supposing in meeting a fault you find 
that the dip is towards you and to the left. Your 
side has therefore slipped in that direction, and the 
continuation of the vein lies on the other side of the 
cross vein and to the right* 

The rule then may be briefly stated as follows : 

If the fault dips toward you and to the left or from 
you to the right, turn to the right after cutting through 
the cross vein* If the fault dips towards you and to 
the right or from you and to the left, turn to the left. 

The Avails of the cross vein are frequently scratched 
by the rubbing of the rocks against each other when 
they slipped, the direction and extent of these scratches 
should be studied as they frequently indicate the 
nature and extent of the fault. 

PROSPECTING. 



The chances for finding silver or gold formations are 
best among the older or metamorphic rocks or in the loose 
gravel and soil worn from them. The work requires 
patience and hard labor, accurate and keen perception, 
and all the knowledge of the subjects involved that can 
be got together. 

Look first to the formation of the countrv and the 
general character of the country rock, this can 
be shown very well and quickly by the beds of the 
streams, each of which in every gravel bed carries a 
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history of the foi*mations through which it flows. 
Fine and well Worn pieces have come a long distance, 
large, angular and irregular fragments are not far 
from home. 

Fragments of vein stone have when found a story to 
tell of their origion, and by following up the stream, 
examining carefully each fragment of spar, galena or 
quartz as it is found, the location of the vein from 
which they came may be very closely settled even 
when it is not definitely exposed. In examining for 
gold select a spot on one side of a stream bed at the 
foot of some steep descent — dig down through the 
sand or gravel, washing the dirt occasionally to see if 
there is any gold and continue it till you reach clay 
or bed rock, just above this you will find the gold if 
any has been brought down from above. If it is fine 
and in scales the vein is still some ways off. If it is in 
grains and nuggets even though quite small the vein 
is near by. The gulch deposits themselves are fre- 
♦quently rich. 

Following the stream and tracins: the fragments of 
vein stone back to their origin the vein itself may be 
approximately located. Sometimes especially when it 
possesses a quartz matrix which is harder than the 
eountry rock around, there will be a distinct outcrop 
which may be easily traced. In this case the claim 
may be laid out at once. In case, however, there is 
no outcrop examine the hill slopes in which the vein 
is supposed to lie, looking among the loose rock for 
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pieces of float. These pieces will always be found 
below the vein and where the soil or broken rock over* 
the vein is deep they will be found on the surface only 
at a considerable distance away. By examining along 
the hill sides determuie as well as possible the strike 
of the vein and at a point where the soil is shallow as 
near the vein as can be determined ; dig trenches at 
right angles to the strike. Lay bare the surface of 
the solid rock. If you find float in the trench the vein 
is above you. 

After finding the vein dig a short distance along the 
outcrop so as to determine its general direction. If 
the covering soil or rock is light it may be stripped off 
at intervals along the outcrop so as to expose as much 
of the vein as possible. If, however, it is deep it is 
best to run trenches across it at intervals of a hundred 
feet so that you may get a clear idea of its direction 
and size. 

• It seldom happens that a vein shows in its outcrop 
the same appearance of metallic ores which is found 
a little ways below the surface of the ground. 
Galena and the various ores of silver especially have 
probably been leached away by the action of water 
and the outcrop seems to be only a ridge of half 
decomposed quartz, iron stained; (known as honey 
combed quartz) or other vein stone. Copper generally 
shows its presence by green and blue stains over the 
surface. 

Pew veins are perpendicular but dip to one side or 
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the other ; for this reason the outcrop follows a straight 
line only on level ground or regular slopes. In case the 
hill slope is variable, steep in places and gentle in 
others, the outcrop will follow a curved line. Incase 
the vein dips to the right and your are following it up 
hill, in passing from a gentle to a steep slope the 
outcrop curves to the left, in passing over the crest 
of a steep slope to a gentle one it curves to the right. 
If the direction of the dip is to the left the rule is re- 
versed. It is well to bear this in mind as it will save 
much trouble. 

After determining the true line of the streak survey 
the claim and stake it off according to law. In sink- 
ing the first shaft select a point where the vein looks 
most promising and follow it down, exposing if pos- 
sible both walls. If the vein is too wide to do* this 
follow the paystreak down, and at intervals of thirty 
to fifty feet make cross cuts to the vein walls. 

After the shaft is down one hundred feet run a level 
each way along the vein at least fifty feet being care- 
ful to keep within the side walls. By this time the 
mine should indicate its probable value. If, however, 
the results are not such as to show the mine to be 
valuable but are sufficiently good to warrant further 
exploration — ^push the shaft down another hundred 
feet and run a second level. 

It frequently happens that ore at two hundred feet 
is valuable where th;it at one hundred feet was almost 
worthless. In this respect, however, you must b© 
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guided by the experience of the mines in the vicinity. 

It is assumed by many practical miners that the 
veins generally, but not invariably, trend from the 
southwest to the northeast, and that the richest veins 
of mineral are to be found upon the mountain summits 
or above timber line or upon the south and west sides — 
that we leave to the judgment of others. 

You will always find more silver in galena of sili- 
cious deposits than in the galena of alkaline deposits. 

It must be remembered that gold cannot be observed 
by the eye or magnifying lens when associated with 
galena, sulphide of zinc or arsenical pyrites. It is 
also sometimes found in connection with cobalt, man- 
ganese, lead, tellurium, malachite and the sulphides 
of silver and antimony. 

Be always prepared to test the ores after you find 
them, either on the spot or after you return to camp. 
If not so prepared and desiring to procure an assay, 
send the ores put up in a small paper box or tobacco 
pouch, with label and stamp (properly protected 
against obliteration) to a competent and reliable 
assay er by mail or otherwise. 
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No business can compare with mining in offering 
splendid chances for achieving success or such ready 
opportunities for committing blunders and frauds. In 
no business, therefore, is there any greater necessity 
for securing the most entire honesty and capacity on 
the part of trusted agents. 

The difficulty of forming a correct judgment in 
either of these respects is the great source of mining 
mistakes and failures. This combined with the reck- 
lessness with which many people will invest their 
money in mining stocks without being able to form 
any clear judgment in the matter, makes the commis- 
sion of the most glaring fraud, a comparatively easy 
matter. 

Few people understand enough about mining to 
know that very poor mines may yield very rich speci- 
mens of mineral, and if the value of the mine be based 
on assays from them itwill be indefinitely exaggerated". 

It is always well to bear in mind a few facts in re- 
gard to the assays of ores. 

Specimen assays are of use only to show the char- 
acter of ore. As determining the value of the mine 
they had best be considered as entirely useless. 

Assays of large quantities are of importance undai: 
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the following conditions : provided it is known that 
the ore was fairly and well averaged ; that this average 
fairly represents all the ore or any given class of ore — 
that the proportion of gangue to the ore is stated ; 
that the amount of work necessary to produce a given 
amount of such ore can be estimated. 

Every assayer is of course interested in the welfare 
of the camp in which he is located, and the temptation 
to overstate the value of ores brought to him is always 
strong. 

A false assay certificate may sometimes be bought 
or a correct one be altered to secure the sale of amine. 
For this reason the character of the assayer should be 
satisfactory, and the certificate should be known to 
come directly from him and not to have been tam- 
pered with. 

On the other hand assayers have been known to 
under value the ore brought to them for the purpose 
of buying up valuable pieces of property. 

Again an assayer seldom knows where the ore he 
assays comes from. It is handed to him by the 
miner and said to come from such a mine — but the 
olily surety for a fact is the word of the man who 
brings him the mineral. 

Even when there is no doubt where the mineral came 
from, there are still many ways in which a false report 
may possibly be secured even from honest examiners and 
assayers. The mine may have been previously salted 
JiP H' variety of wajs ; creyices may have be^n clewed 
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out and rammed full of ore known to be valuable ; or 
what is more difficult to detect if the ore is porous a 
solution of nitrate silver may be poured upon it, fol- 
lowed perhaps by one of salt water ; this would occa- 
sion a deposit of chloride of silver in the cracks of the 
vein rock, and of course yield a high assay. 

It sometimes happens that a purchaser is shown into 
a really good mine under the supposition that it was 
the one he was bargaining for, and finds out only after 
the purchase that he has never seen his property which 
of course turns out to be a valueless prospect. 

In examining a mine the surveys should be closely 
inspected and compared with the vein on the ground, 
it sometimes happens that the fissure passes through 
only a small portion of the claim instead of its entire 
length as was supposed. 

Besides the value and quantity of the ore in a vein 
it is important to notice its position, and accessibility, 
distance from wagon roads and railroads, the climate 
of the region, supplies of water, fuel, timber and other 
building materials, charcoal, etc. Also in addition 
to the richness of the ore its nature should be deter- 
mined so as to show what mode of treatment would 
be needed. 

The expense of the proper machinery should be 
taken into account as also the cost of mining, hauling 
and treating the ores. Only when the examiner of a 
mine has thoroughly satisfied hipiself oi^ all thes^ 



66 EXAMINATION OF MINES. 

points is he prepared to give an opinion as to the just 
value of the property. 

A superintendent of a mine should be capable and 
honest, and if he is good one, deserves a good salary. 
• He should understand assaying, chemistry, machinery, 
surveying and bookeeping, so as to know thoroughly 
well, all that is being done under his directions. The 
success or failure of the mine, provided of course that 
it is a good one, is almost entirely in his hands, and 
his opportunities for saving or wasting the funds of 
the company are numerous. A really good man is 
cheap at a large salary, and an incompetent one is 
dear at any price. 
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In prospecting for mineral veins it is better for a 

party of three persons to associate themselves together 

for mutal aid and interest. One of the association can 

perform the duties required in camp, such as washing, 

cooking, hunting game and protecting the camp» The 
other two of the association can pursue prospecting, 

locating and working of claims. After working out 
the assessments required by law and securing the sur- 
vey of the claim, one of the- party can procure the 
iilingand recording of the certificates of location, whilst 
the remaining two members of the association can pro- 
tect the camp from thieves, and the claim or claims 
from being jumped by professional claim jumpers. 

Danger to those using liquors. — The use of 
spirituous liquors in high altitudes is more deleterious 
than in lower and miasmatic districts. The reason is 
obvious when it is known that the pulse is increased 
twelve beats per minute, and by the use of alcoholic 
drinks the arterial excitement is largely increased, 
which results evidently in severe febrile symptoms, 
paralysis or apoplexy. 

How TO NEUTRALIZE ALKALINE WATERS. — III SOUIQ 

localities the prospectors will find the waters highly 
iinpregnated with alkali, which produces an uiv 
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pleasant, if not a serious, irritation of the mucous mem- 
brane of the stomach and urethra. Therefore it is well 
to be provided with a bottle of lime juice ^ a few drops 
of which dropped into each cup of water drank will 
neutralize the alkali in the water and thus render the 
alkali harmless. 

Cleviatic effects. — Those who visit high altitudes, 
in search of the precious ores, will be subject to diffi- 
cult respiration, and should exercise a great degree of 
caution by protecting their persons with good woolen 
clothmg, and have a heavy Qvercoat always at hand. 

The changes are sudden and extreme, and the nights 
are always cool, and warm clothing is as necessary of 
summer nights, as in the winter. 

Those that expose themselves, sooner or later be- 
come the victims of mountian fever. Those that are 
weak physically, are frequently attacked with hsemor- 
rhage of the nose, lungs and bowels. Such persons 
should at once retire to the lower altitudes. 

Persons who unnecessarily expose themselves are 
frequently attacked with pneumonia (inflammation of 
the lungs). Owing to the consequent acceleration of 
the arterial circulation it is difficult to arrest the prog- 
ress of the disease. The surest means of recovery is 
to, at once, leave for lower altitudes for treatment. 

Heat radiates with great rapidity on account of the 
many bare granitic mountains, which make a marked 
difference of temperature between day and night. 

Caterrhal affections are i^revalent, and also muscular 
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and acute rheumatism. Nature has provided a means 
of cure for the last named disease by resort to the 
iriany hot thermal springs. 

Camp out-fit for three. — One tent, two or more 
woolen blankets each ; one rubber blanket each ; two 
pairs of rubber boots with high tops, for wading 
streams ; one folding camp table ; three folding camp 
stools ; one iron frying pan ; one bake oven ; one 
granite coffee pot ; six granite plates ; six granite cups ; 
two granite kettles ; one granite bucket ; six tin 
spoons, (three large and three small) ; three knives and 
three forks ; one butcher knife ; one coffee mill ; nee- 
dles, thread and buttons ; can opener, cork screw, 
fishing hooks and lines ; one field glass, for examining 
mountain formations inaccessible ; one pocket lens ; 
one pocket compass ; one tape line ; one axe ; two 
prospecting picks ; one drilling hammer, and sledge ; 
two long handled shovels ; one driller's spoon ; three 
drills of Jessop's steel, one eighteen inches, one 
twenty-six inches, and one thirty-six inches long ; five 
pounds giant powder ; one box of caps and necessary 
fuse ; one blow-pipe ; soda, candles, charcoal, coffee, 
tea, sugar, flour, corn meal, onions, bacon or ham, 
dried apples, dried beef, pepper, salt, condensed milk, 
beans, dried peas, crackers, cheese, soap, molasses, 
baking powder, and all the canned goods that maybe 
suited to the liking of the prospector. 

In cooking provisions, particularly in boiling, you 
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will observe that it takes three times longer to boil 
in higher altitudes than in lower altitudes. 

The prospector should wear heavy woolen clothes 
next to the person, and coat, pants Jind vest should be 
of the California cotton goods. 

Warning. — Giant powder is simply nitro-glycerine, 
absorbed by an absorbent in proportion of forty to 
seventy-five per cent. The absorbents used are gen- 
erally infusorial earth, or a combination of the nitrate 
of soda and sawdust, or bituminous coal and sawdust, 
in the form of a round stick like molasses candy, with 
a greased paper surrounding it, and about eightinchep 
long. 

The explosion of giant powder is not caused by com- 
bustion, but by percussion. The manner of explod- 
ing the cartridge is thus : make a hole in one end of 
the cartridge with a knife or pencil and place the cap 
in the hole, and one end of the mining fuse in the cap, 
set fire to the other end of the fuse and retire to a 
safe distance. 

Always bear in mind to have the drill of sufficient 
size to admit the giant powder cartridge without forc- 
ing the same down. Many serious accidents have oc- 
curred where the cartridge has been forced down too 
small a hole. 

Grub-staking. — This is a new-coined term used 
in mining camps. It is an outfit of tools and provis- 
ions supplied a prospector, who generally agrees to give. 
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lU consideration of theoutlit, one-lialf of any mines 
he may discover to the party furnishing such outiit. 
It also applies to a person who has discovered a mine 
and has not the means to live upon and operate it ; 
then, in that case, a capitalist supplies the party with 
such provisions and appliances and takes an interest in 
the mine, as may be agreed upon between the parties. 
In grub-staking it is necessary to make a memoran- 
dum of such contract properly signed, attested and 
recorded, and the same is binding between the parties. 
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A.ceqala— A ditch for irrigating. 

Adamantliie— Any rock or ore of extreme hardness, 

Adit— A level, a horizontal passage from the surface into amine. 

Alloy— A combination of one or more metals. 

Altitude— Elevation of an object above the sea level. 

Alluvium— Ml ti'iials transported and deposited by water. 

Aluminum— Metalic base of clay. 

Amalgram— Gokf or silver combined with mercury. 

Amalg^amatingr— A name applied to the process of separating gold and silver 

from their ore by mixing them with mercury. 
Amorphous— Mineral substances not crystallized. 
Apex— The top or highest point of a vein. 

Arastra— A rude mill used by Mexicans for grinding ore to a powder. 
Arborescent— Mineral of a leaf or twig-like form. 
Argillaceous — Of clay-like character. 

Assay— A test of mineral to determine quality and quantity. 
Assessment— Percentage levied on the capital stock of a company, or the 

work required to be done annually on a mming claim. 
Attrition— Wearing away by rubbing. 
Attle— Waste Rock. 

Auriferous— Any rock or sand bearing gold. 
Augrite— Composed of sand, lime and magnesia, with the oxide of iron or 

manganese. 
Azurite — ^Blue copper ore. 
Barium— Metal ic base of barytes. 
Barren Contact — ^A place in a contact without mineral. 
Baryta— Barytes— The heaviest of all earthy matter. It is generally fonnd in 

combination with sulphuric and carbonic acids, forming the sulphate and 

carbonate of baryta, known as heavy spar. 
Basalt— Is composed of augite and feld-spar, and is generally of a dull 

green, brown, black, or grey tint, containing frequently magnetic iron or 

particles of olivine 
Base Bullion — One or more metals in combination with lead after smelting 
' and cast into an ingot. 
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Bed— A horizontal seam or deposit of ore. 

Bed-rock— Rock underlying placer mines. 

Black Ja.ck — Zinc blende; sulphide of zinc. 

Blende— An ore of zinc containing sulphur; sulphide of zinc. 

Blind liOde— Where there appears no out-crop to a vein. 

Blossom Bock— Detached ore or gangue rock indicating the presence of 

mineral veins. 
Bonanza— Fair weather; a rich mine. (Spanish.) 
Bosses — A rock studded with mineral, quartz, etc. 
Boulders— Bounded masses of rock found out of place. 
Breast— The face of a tunnel or drift 

Br eastings Ore — Ore taken from the end of a tunnel or face. 
Breccia — Angular rocks cemented together presenting colors. 
Bnddingr— Separating ore by washing. 
Bullion— Ingots of gold and silver ready for the mint. 
Cage— An elevator used in hoisting ore, refuse, lowering material, men, 

cars, etc. 
Canon — (Canyon) — A narrow passage through mountains; a deep chasm. 
Calcareous— Anything containing lime. 
Calcite — Carbonate of lime crystalized; calc-spar. 
Calc— Sinter — Stalactitic carbonate of lime. 

Calc— Tuff— A loose deposit of carbonate of lime; calcareous tufa. 
Calcium — Metalic base of lime. 
Cap-rock — Rock overlying the vein-stone or ore. 
Carbon— One of the elementary constituents of the earth. It is the basis of 

all varieties of mineral-coal, graphite, commonly called plumbago, 

or black lead, of all animal and vegetable charcoal. The diamond is 

crystallized carbon. 
Carboniferous — Formation containing coal. - 
Cheek— The side wall of a vein. 

Chemical Composition — Definition see page 5, of mineralogy. 
Chimney — This word is employed to designate those portions of a lode or 

vein which rise highest in the strata and lead down to the more regular 

fissure formation below. 
Chlorides— A combination of chlorine and silver or other metals. 
Chlorine — One of the elementary gases. 
Chute— A channel made out of boards or logs down which to slide ore, waste 

rock, etc. 
Claim— A tract of lands of the United States taken up by any one for min- 
eral, homestead, etc. 
Cleavagre— Is the tendency of crystals, rocks or ore, to split in certain 

definite directions, but not in others. 
Coaster— One who picks ore ^om the dumps. 
Collar— The top of a shaft or winze. 
Color— Definition see page 1 of mineralogy. 
Comb— One of the layers of a banded vein studded with crystals. 
Compact— A body that cannot be split. 
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Oonoentratlns: Ore -Ore may be concentrated in a variety of ways, ac- 
cordiug to its nature or composition. Usually the term, concentration, 
is meant to applyvto those using mechanical processes such as washing, 
settling and jigging. Or, in the dry way, fanning by a current of air, by 
which lighter or barren portions are separated from the heavier or richer 
ones. 

Oongrlomerate— Stones and pebbles cemented together. 

Oontaot— A junction of two kinds of rock, such as lime and porphyry. 

Contact Vein— A vein between two dissimilar rock masses. 

Contigrnons— In close or actual contact. 

Country- -The ground traversed by a vein. 

Country-rock— The rock on each side of a vein. 

Crevice— A fissure/ a split or crack. 

Cribbing^-- Timbers used in confining walls of a vein in place. 

Cropping^ Out- When mineral or rock appears at the surface. 

Cross-cut— A level driven across the course of a vein. 

Crucible— A pot used for melting mineral. There are several kinds and 
qualities named Hessian clay, Black lead, French, Meissen and Berlin 
crucibles. 

Crystal-form— Definition see page 4 of mineralogy. 

Cube— It is a body having six equal square sides, with equal angles^ 

Cupel — A small bone-ash cup used by assayers. 

Cut— Where a mineral vein is intersected , crossed or divided. 

Debris— The refuse from mines; or it is applied to a collection of the larger 
fragments of rock and strata, to distinguish it from detritus, or those 
which are pulverized. 

Dendrltlcal — Silver appearing like tree branches. 

Denudation— The uncovering of rocks by water or other agencies. 

Deposit— The term is generally used to designate ore not confined to a lode. 

Dip— The slope or pitch of a vein or mine. 

Diluvium— A surface deposit of sand, pebbles, gravel, loam, etc. 

Disintegrrated — Rocks decomposed by atmospheric, aqueous, and other 
jigencles, and reduced to sand, gravel, etc. 

Disseminated— Where the mineral is distributed through the vein-stone. 

Dolomite— A crystalline magnesian carbonate of lime ; much of the build- 
ing marble is dolomite. 

Drift— A passage under ground from shaft to shaft, or a passage driven in 
search of ore ; it is also a term applied by geologists to earth and rocks 
that have been drifted and deposited by water. 

Ductile — A mineral that is malleable and can be drawn out into wire or 
sheets. 

Dump — Is a place of deposit for ore and refuse. 

Dike — Ifi a wall of rock or mineral thrown upward; an intrusion of melted 
matter into rents or fissures of rocks. 

Elastic— \nything bent without breaking and returning to its original form. 

Exploitation— The working of a mine; the amount of work done. (French.] 

Face— The end of a drift or tunnel. 
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Fault— The displacement of a stratum or vein. 

Feeder — A small vein entering into a larger vein. 

Fermgrinous— Anything containing iron in solution or composition. 

FilLfbrai * s ^® ^^® name of mineral of a thread-like appearance. 

Fissure- vein— A crack in the earth's crust containing mineral. 

Flint — A species of quartz, of a yellowish, bluish, or blackish grey color. 

Float — Loose quartz, calc spar, fluor spar, heavy spar or detached mineral. 

Fluccan^A half decomposed rock often found arljoining a vein. 

Flume— Pipe, box or trough used in conveying water. 

Fluoride- A combination of fluorine with a metal. 

Flux— Substance used to promote fusion of metals or ores. 

Foot-wall— Rock beneath a vein. 

Free-g^old — Gold easily separated from the gangue-rock, gravel or dirt. 

Gad — A small pointed wedge. 

Galena— Sulphide of lead. 

Gash-vein — A vein wide at the top and closing at a short depth. 

Geode— A rounded nodule of stone containing a cavity studded with crystals. 

Gypsiferous — Partaking of the nature of gypsum; plaster of paris; sul- 
phate of lime. 

Gypsum — Sulphate of lime; when burned and ground fine is called plaster 
of paris; when white, flne grained and translucent it is called alabaster. 

Gulcina— Oxide of glucinum. 

Gulclnum— A metal iu form of a greyish black powder which assumes a 
dark metallic lustre by rubbing. 

Gneiss — (Nice) . Metamorphic rock resembling granite. 

Gouge- -A cliiy streak found next to the walls of a fissure vein. 

Granitoid— Resembling granite. 

Gulcli— A ravine; dry water course; a gully. 

Hangings-wall — A layer of rock or wall overhanging a lode. 

Hardness — Definition see page 2 of mineralogy. 

Heading--A vein of ore above a drift. 

Headings— Gravel above the head of a sluice. 

Hexagonal— A crystal having six sides and six angles. 

High grade ore— Whether an ore is to be classed as ** High Grade Ore' * 
depends upon the nature of the ore, which determines the process to be 
used in extraction of the silver. For instance, an ore with 50 per cent of 
lead and 50 ounces of silver per ton would be classed High Grade as a 
Smelting Ore; but if it contained 50 ounces of Silver and no lead, it 
would be classed Low Grade Ore, whether at a smeltmg or amalgamating 
mill. Again, 100 ounce ore with no lead, would be called High Grade Ore 
as an amalgamating ore, and Low Grade Ore as a smelting ore. But gen- 
erally, 40 ounces and under in any silver ore may be classed as Low Grade, 
though many smelting ores thus classed will pay handsomely if plentiful 
enough. 

Horse— A mass of rock between the branches of a vein. 

ITydrogen — One of the elements of water; the lightest substance known. 
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Hyacinth, — A red, ferruginous quartz, of a blood-red color; sometimes of a 
redish orange; also brown. 

Incline drift—An inclined passage way under ground. 

Indurated — Any substance becoming hardened. 

Ing^ot— A mass of gold, silver or ottier metal cast into a mould. 

Ig^neons— The igneous rocks are those rocks whose structure is attributable 
to heat, such as porphyry, etc. 

Infiltration — ^Water penetrating the interstices or cavities of a body. 

In place— Not having been disturbed from its original position, and not sep- 
arated from the entiie mineral body. 

Iridescence — A gleaming of colors. 

Jlg"A machine for concentrating ore by means of water. 

Jumpingr a claim— Relocating a claim made by another in the absence of 
the original claimant, or by force. 

IjtLgging—The timbers over and upon the sides of a drift. 

I«aniln8B--Thin sheets or scales of a mineral. 

I«ead -granulated — ^Pure lead used in assaying. 

Liedge, lode or lead— Mineral ores and gangue confined within fissure 
veins. 

Iicvel- A horizontal passage in a mine diverging from the shaft. 

Idxiviation — This term is used for all processes in which the ground ore or 
• * pulp " is treated by chemicals in the wet way. There are many diff^er- 
ent processes, but all include treatment of the wet pulp by suitable chem- 
icals. 

liOde — A belt or sheet of mineral bearing rock, having definite boundaries 
and clearly separated from neighboring rocks. 

Iiow grade ore— See high grade ore. 

liustre- The gleam or polish of a mineral. See page 1 of mineralogy. 

lllagrnesluni— Metallic base of magnesia. 

magnesia— A soft white powder, without taste or smell; oxide of magne- 
sium. 

Malleable— A metal that will flatten under the hammer. 

Mang^anese— A Metal of a whitish grey color to a dusky white, very hard 
and difilcult to fuse. 

Marl— a mixture of lime and clay. 

Massive— In a mass ; having a crystaline structure. 

Matrix --The same as gangue or vein stone. 

Metallic— Like a metal in lustre and substance. 

Metallurgy— The science of testing, assaying or separating the metals from 
their ores. 

Mill -run— A test of the value of an ore from a large quantity. 

Nodules— A rounded mineral mass of irregular shape. 

Octahedron— A solid, with eight triangular plane faces^ two four-sided 
pyramids base to base. 

Opaque— Not transmitting light. 

Opal— Ftr6 Opa/— A silicious gem of red and yellow flame colors. Cpmmqn 
l^a/SasAmilky appearance. 
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Ont-orop— The portion of a vein showing at the surface. 

Oxide — A compound of oxygen with any other single element. 

Panningr-out— Paying well; in panning gold where considerable is found. 

Pay-rock — ^Lode mineral in which ore is found. 

Pearl-spar— Brown 8i>ar; a magnesian carbonate of lime colored by the 

oxide of lime or manganese. 
Petering^— Giving out; failing. 
Pitch— A slope or dip. 

Placer — A deposit of mineral, particularly gold, in sand or gravel. 
Plane — ^A flat, regular surface, as of still water. 
Pocket— A rich spot in a vein or deposit. 

Porphyry— A rock consisting of a compact feldspathic base, through which 
are scattered crystals of feld-spar of various colors, sometimes white; 
the term is often applied to other rocks of compact uniform base, which 
contains crystals of another mineral. 
Primary— Is the first in order of development of the earth's crust. 
Precipitated— Cast or thrown down as a sediment. 
Prospecting:— Searching for mineral veins or deposits. 
Puddings-stone — A coarse sandstone composed of pebbles; flints cemented 

together. 
QuartaE— Glassy Variety :— Amethyst— color purple or bluish violet. 
Rose Qiwirte— Pink colored; much fractured. 
Citrine or Topaz— Yellow color. 
Cairngorm— A, yellowish crystal or false topaz. 
MUky Quarte— Greasy feel. 

Leek or Green Quarto— Colored with the silicate of iron. 
ilvenfuriTte— Spangled with yellow colored mica; sometimes gray, 

brown, or reddish brown in color. 
Iron Colored Quarto- -Yellow, brownish yellow, or red. 
Semi-transparent Variety- -CAa/cecfony— White, bluish and brown. 
CAry»opra<c— Apple-green color. 
Carn€/ian~Bright red color, with clear rich tint. 
Sardonyx— Jye&p brownish red. 

il(;rafe— Variegated colored lines; sometimes looks like moss in- 
closed. 
Ony»— Variety of colors in horizontal layers. 
Cat's Eye— Greyish green color. 

Flint HomsHne—^vaoky gray, brown and even black; partly trans- 
lucent. 
Jasper, or Opaque Variety— HeZio/r ope or Bloodstone— Contains 

alumina and- oxide of iron. 
Touch Stone or Lydian S/onc— Velvet black color; used to detect gold. 
fia«antfe— Black jasper or flinty slate. 
P»cttdo-MorpAet«— Imperfectly crystalliaed. 
Wood Jasper— Wood mineralized by silicious petrefaction ; yellowish 

brown. 
Hy dr op Jume— White; a variety of opal. 
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Quartz— Porphyry— Consists of well marked grains, blebs or crystals; 
color, flesh red, reddish brown, purple, yellow, bluish slate grey and 
white; mica or liornblende gives dark gray, brown or greenish tints. 
Quartz— Trachyte- -It presents a glassy, enamel like, or porcellaneous 

character under the magnifying lens. 
Quartzose— Resembles quartz in nature and characteristics. 
Re-ag^ents— Chemicals employed to detect the presence of metal. 
Reducing^— The process of extracting the metal from the ore. 
Beniform— A Kidney-shaped ore. 
Reticulated— Ore resembling net work. 
Resinous — ^Resembling common resm. 

Ruby — ^Ist. Spinelle—l8 orange red and violet brown ; consists of alumina and 
magnesia, with iron and chromium. 
2d. Pyrope—la the silicate of magnesia and alumina, with iron as 
coloring matter. 
Salting: a Mine— Placing foreign ore in the crevices of a vein for the purpose 

of deceiving. 
Sapphire— It is nearly pure alumina with iron as coloring matter, and next 

to diamond in hardness. 
Schistose-— Rocks admitting divisions into flags, slabs or slates. 
Sectlle — See page 3 of mineralogy. 

Selvag^e — Thin band of earthy.matter between the walls and vein. 
Shaft — A well-like excavation. 

Shale — A fine grained sedimentary rock, having a slaty structure. 
Slagr— Waste from smelters ; scum, dross, vitrified cinders, etc. 
Slimes— Ore crushed fine in the mills or vein. 
Sluices — Troughs through which water is run to wash out gold. 
Smelting:— The reduction of ores by flre. 
Sodium — Metalic base of soda. 

Spars — Calc Spar— Crystalline carbonate of lime of various shades of grey, 
white, green or yellow. 
Feld Spar— See four distinct kinds described on page 8. 
Fluor 5|par— Fluoride of lime, clear, green and yellow colors. 
Heavy Spar— Sulphate barium, white, red, yellow, etc. 
Pearl Spar— Magnesian carbonate of lime of pearly lustre. 
Volcanic Spar— Fused feld spar. 
Spathose — Having a sparry appearance. 
Specific Gravity— Definition see page 4 of mineralog^'^. SP. (JR. in the 

table indicates specific gravity. 
Stamps— Machines for crushing ores. 
Stope— To excavate in the form of steps. 
Stoping:— The act of excavating the ore from the roof or floor of a drift with 

a pick; the former is overhand stoping; the latter underhanded stoping. 
Strike— The extension of a lode in a horizontal direction; valuable mineral 

development made unexpectedly. 
Streak— Deflnition see page 2 of mineralogy. 
StuUg—A frame worli to support the rubbish when stoping. 
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Samp— A hole in the bottom of a shaft or tuunel for collecting the water. 

Tabular— Definition see page 4 of mineralogy. 

Tailings— The refuse left after washing or smelting ores, generally contain- 
ing ores or metals not recovered. 

Talc— A magnesian mineral of smooth surfaces, greasy feel, shining lustre, 
translucent and easily scratched by the finger nail. 

Tenacity— Definition see page 7 of mineralogy. 

Tender-foot— A novioe in the art of mining and without knowledge of pros- 
pecting for minerals. 

Tertiary— A late geological period; see table page 43. 

Test-lead — Lead refined and gi'anulated for assay ers. 

Trachyte— A species of lava in which feld-spar predominates; when feld- 
sp.ir crystals are thickly and uniformly disseminated through the mass it 
is called trachyte porphyry. 

Translucent— Transmitting light, but not clear, like horn. 

Triturate— To grind or pulverize. 

Tunnel— A level driven across a vein. 

Tufa— Tuff- -1st, a volcanic sandstone. 

2d. a soft porous rock deposited by water, usually calcareous. 

Turquoise— Hyd rated phosphate of alumina of a bluish green. 

Utah.cerlte— A new mineral wax or paraffine found in the canons of Utah 
by Prof. Clayton, similar to ozocerite found in Moldavia. 

Teln— An aggregation of mineral matter in rock fissure. (See lode.) 

Vitreous— Having the appearance of glass. 

Whim— A machine for raising ore and refuse. 

Winze— A shaft sunk from one level to another. 
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mNKRAL. LANDS BBSEBYSD. 

Section 2318. In all cases lands valuable for minerals shall be reserved 
from sale, except as otherwise expressly directed by law. 

KINBBAL LANDS SUBJECT TO PUBCHA8E. 

Sec. 2319. All valuable mineral deposits in lands belonging to the United 
States, both surveyed and unserveyed, arc hereby declared to be free and 
open to exploration and purchase, and the lands m which they are found to 
occupation and purchase, by citizens of the United States and those who have 
declared their intention to become such, under regulations prescribed by law, 
and according to the local customs or rules of miners in the several mining 
districts, so far as the same are applicable and not inconsistent with the laws 
of the United States. 

LENGTH OF MINING- CLAIMS. 

Sec. 2320. Mining claims upon veins or lodes of quartz or other rock in 
place bearing gold, silver, cinnabar, lead, tin, copper, or other valuable de- 
posits, heretofore located, shall be governed as to length along the vein or 
lode by the customs, regulations, and laws in force at the date of their loca- 
tion. A mining-claim located after the tenth day of May, eighteen hundred 
and seventy-two. whether located by one or more persons, may equal, but 
shall not exceeed, one thousand five hundred feet in length along the vem or 
lode; but no location of a mining-claim shall be made until the discovery of 
the vein or lode within the limits of the claim located. No claim shall extend 
more than three hundred feet on each side of the middle of the vein at 
the surface, nor shall any claim be limited by any mining regulation 
to less than twenty-flve feet on each side of the middle of the vem at the sur- 
face, except where adverse rights existing on the the tenth day of May, eigh- 
teen hundred and seventy- two, render such limitation necessary. The end- 
lines of each claim shall be parallel to each other. 

PROOF OP citizenship. 

Sec. 2321. Proof of citizenship, under this chapter, may consist, in the 
case of an individual of his own affidavit thereof; m the case of an associa- 
tion of persons unincorporated, of the affidavit of their authorized agent, 
made on his own knowledge, or upon information and belief: and in the case 
of a corporation organized under the laws of the United States, or of any 
state or territory thereof, by the filing of a certified copy of their charter or 
certificate of incorporation. 

LOCATOR'S BIGHTS. 

Sec. 2322. The locators of all mining locations heretofore made, or which 
shall hereafter be made, on any mineral vein, lode, or ledge, situated on the 
public domain, their heirs and assigns, where no adverse claim exists on the 
tenth day of May, eighteen hundred and seventy-two, so long as they comply 

80 



MINING LAWS OF THE UNITED STATUS. 61 

with the laws of thd United States, and with state, territorial and local regu- 
lations not in conflict with the laws ot* the United States governing^ their pos- 
sessory title, shall have the exclusive right of possession and enjoyment of 
all the surface included within the lines of their locations, and of all veins, 
lodes and ledges throujfhout their entire depth, the top or apex of which lies 
inside of such surface lines extended downward vertically,although such veins, 
lodes, or ledger may so far depart from a pernendicular in iheir course down- 
ward as to extend outside the vertical side-lines of such surface locations. 
But their right of possession to sucli outside parts of such veins or ledges 
should be confined to such portions thereof as lie between vertical planes 
drawn downward as auove described, through the end-lines of their loca- 
tion so continued in their own direction that such planes will intersect such 
exterior parts of such veins or ledges. And nothing in this section shall 
authorize the locator or possessor of a vein or lode which extends in its down- 
ward course beyond the vertical lines of his claim to enter upon the surface 
oi a claim owned or possessed by another. 

owner's op tunnels. 

Sec. 2323. Where a tunnel is run for the development of a vein or lode, or 
for the discovery of mines, the owners of such tunnel shall have the right of 
possession of all veins or lodes within three thousand feet from the face of 
such tunnel on the line thereof, not previously known to exist, discovered in 
such tunnel, to the same extent as if discovered IVom the surface: and loca- 
tions on the line of such tunnel or veins or lodes not appearing on the surface, 
made by other parties after the commencement of the tunnel, and while the 
same is being prosecuted with reasonable diligence, shall be invalid: but 
failure to prosecute the work on the tunnel for six months shall be considered 
as an abandonment of the right to all undiscovered veins on the line of such 
tunnel. 

BEGHLATIONS MADE BY MINERS. 

Sec. 2324. The miners of each mining district may make regulations not 
in conflict with the laws of the United States, or with the laws of the State or 
territory in which the district is situated, governing the location, manner of 
recording, amount of work necessary to hold possession of a mining-claim, 
subject to the following req^uiiements : The location must be distinctly 
marked on the ground so that its boundaries can be readily traced. All rec- 
ords of mining-claims hereafter made shall contain the name or names of the 
locators, the date of the location, and such a description of the claim or 
claims located by reference to some natural object or permanent monument 
as will identify the claim. On each claim located after the tenth day of May, 
eighteen hundred and seventy-two, and until a patent has been issued there- 
for, not less than one hundred dollars' worth of labor ^hall be performed 
or improvements made during each year. On all claims locatt d prior to the 
tenth day of May, eighteen hun<lrea and seventy-two, tin dollars' worth of 
labor shall be periormed or improvements made, by the tenth day of June, 
eighteen hundred and seventy- four, and each year thereafter, for each one 
hundred feet in length, along the vein until a paient has been issued therefor: 
but where such claims are held in common, such expenditure may be made 
upon any one claim; and upon a failure to comply with thtsc concfitions, tht- 
claim or mine upon which such failure occurred shall be open to relocation in 
the same manner as if no location of the same had ever beti\ made, provided 
that the original locators, their heirs, assigns, or legal represeniatives, have 
not resumea work upon the claim after failure and before such location. 
Upon the failure of any one of several co-owners to contribute bis proportion 
or the expenditures required hereby, the co-owners who have performed the 
labor or made the improvements may, at the expiration of the year, 
give such delinquent co-owner personal notice m writing, or notice 
by publication in the newspaper published nearest the claim, f6r 
at least once a week for ninety days, and if at the expiration, csl 
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fninety davs after such notice in writing or publication such delinquent should 
fail or refuse to contribute his proportion of the expenditure required by this 
section, his interest in the claim shall become the property of his co-owners 
who have made the required expenditures. Promae^^, that the period within 
which the work required to be done annually on all unpatented mineral 
claims shall commence the first day of January succeeding the date of loca- 
tion of such claim, and this section shall auply to all claims located since the 
tenth day of May, A. D. eighteen hundred and seventy-two. (That section 
two thousand three hundred and twenty-four of the revised statues b*", and 
the same is hereby amended so that where a person or corapctny has or may 
run a tunnel for the purpose ot developing lode or lodes, owned by said per- 
son or company, the money so expended in said tunnel shall be taken and 
considered as expended on said lode or lodes, whether located prior to or 
since the passage of said act, and such person or company shall not be re- 
quired to perform work on the surface of said lode or lodes in order to hold 
the same as required by said acts. Amended February 11, 1875.) 

PATENTS FOR MINERAL LANDS. 

Sec. 2325. A patent for any land claimed and located for valuable deposits 
may be obtainea in the following manner: Any person, association or cor- 
poration authorized to locate a claim under this chapter, having claimed and 
located a piece of land for such purposes, who has, or have, complied with 
the terms of this chapter* may file in the proper land office an application for 
a patent, under oath, showing such compliance, together with a plat and field- 
notes of the claim or claims in common, made by or under the direction of 
the United States surveyor-general, showing accurately the boundaries of the 
claim or claims, which shull be distinctly marked by monuments on the 
ground, and shall post a coi)y of such plat, together with a notice of such 
application for a patent, in a conspicuous place on the land embraced in such 
plat previous to the filing of the application for a patent, and shall file an 
affidavit of at least two persons that such notice has been duly posted, and 
shall file a copy of the notice in such land-ofiice, and shall thereupon be en- 
titled to a patent for the land, in the manner following: The register of the 
land-office, upon the filing oi such application, plat, field-notes, notices, and 
affidavits, shall publish a notice that such application has been made, for the 
period of sixty nays, in a newspaper to be by him designated as published 
nearest to such claim ; and he shall also post such notice in his office for the 
same period. The claimant at the time of filing this application, or any time 
thereafter, within the sixty days of publication, shall file with the register a 
certificate of the United States surveyor- general that five hundred dollars' 
worth of labor has been expended or improvements made upon the claim by 
himself t)r grantors; that the i)lat is correct, with such further description by 
such reference to natural objects or permanent monuments as shall identify 
the claim, and furnish an accurate description, to be incorporated in the pat- 
ent. At the expiration of the sixty days of publication the claimant shall 
file his affidavit, showing that the plat and notice have been posted in a con- 
spicuous place on the claim during the period of publication. If no adverse 
claims shall have been filed with the register and the receiver of the proper 
land-office at the expiration of the sixty days of publication, it shall oe as- 
sumed that the applicant is entitled to a patent, upon the payment to the 
proper oflicer of five dollars per acre, and that no adverse claim exists; and 
thereafter no objection from third parties to the issuance of a patent shall be 
heard, except it be shown that the applicant has failed to comply with the 
terms of this chapter. Provided, that when the claimant of a patent is not a 
resident of the land district wherein the vein, lode, ledge, or deposit sought 
to be patented is located, the affidavits required to be made in this section oy 
the claimant for such patent may be made by his, her or its authorized agent, 
where said agent is conversant with the facts sought to be established by said 
affidavits: And provided, that this section shall apply to all applications now 
pending for patents to mineral lands. Sec. 6, May 10, 1872. 
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ADYERSS CLAIMS. 

Sbc. 2326 . Where an adverse claim is filed during the period of puhlication , 
it shall be upon oath of the person or persons making the same, and shall 
show the nature, boundaries, and extent of such adverse claim, and all pro- 
ceedings, except the publicatioa of notice and making and filing of the afii- 
davit thereof, shall be stayed until the controversy shall have been settled or 
decided by a court of competent jurisdiction, or tlie adverse claim waived. 
It shall be the duty aX the adverse claimant, within thirty days alter filing 
his claim, to commence proceedings in a court of competent jurisdiction, to 
determine the question of the ri^ht of posesssion, and prosecute the sume 
with reasonable dilligence to final judgment; and a failure so to do shall be a 
waiver of his adverse claim. After such judgment shall have been rend/ered, 
the party entitled to the possession of the claim, or uny portion thereof, may, 
without giving further notice, file a certified copy of the judgment-roll with 
the register ol the land-olfice, together with a certificate of the surveyor-gen- 
eral that the requisite amount of labor has been expended, or improvements 
made thereon, and the description req^uired in other cases , and shall pay to 
the receiver five dollars per acre for his claim, together with the proper fees, 
whereupon the whole proceedings and the judgment-roll shall be certifled*bv 
the register to the commissioner of the general land ofiice, and a patent shall 
issue thereon for the claim, or such portion thereof as the applicant shall ap- 
pear, from the decision of the court, to rightly possess. If It appears from 
the decision of the court that several parties are entitled to separate and diff'- 
erent portions of the claim, with the proper fees, and file the certificate and 
the description by the surveyor-general, whereupon the register shall certify 
the proceedings and judgment-roll to the commissioner ol the general lan'd 
ofiice, as in the preceding case, and patents shall issue to the several parties 
according to their respective rights. Nothing herein contained shall be con- 
strued to prevent the alienation of tht^ title conveyed by a patent for a mining- 
claim to any person whatever. Sec. 7, May 10, 1872. 

CLAIMS OV SURYETBD AND UNSUBYEYIBD LANDS. 

Se6. 2327. The description of vein or. lode claims, upon surveyed lands, 
shall designate the location of the claim with rei'erenee to the lines of the pub- 
lic surveys, but need not conform therewith; but where a patent shall be 
issued for claims upon unsurveyed lands, the surveyor-general, in extending 
the surveys, shall adjust the same to the boundaries of uuch patented claim, 
according to the plat or description thereof, but so as in no case to interfere 
with or change the location of any such patented claim. 

EXISTING RIGHTS. 

Sec. 2328. Applications for patents for mining-claims under former laws 
now pending may be prosecuted to a final decision in the general land office; 
but in such cases, where adverse rights are not affected thereby, patents may 
Issue in pursuance of the provisions of this chapter; and all patents for 
mining ciaims upon veins or lodes heretofore issued, shall convey all the 
rights and priveliges conferred by this chapter where no adverse rights 
existed on the tenth day of May, eighteen hundred and seventy two. 

PLACES-CLAIMS, LIMIT OF 

Sec. 2329. Claims usually called '^ placers." including all forms of de- 
posit, excepting veins of quartz or other rock in place, shall be subject to 
entry and patent, under like circumstances and conditions, and upon similar 
proceedings, as are provided for vein or lode claims; l^iit where the lands 
nave been previously surveyed by the United States, the entry in its exterior 
limits shall conform to the legal subdivisions of the of the puhUa l»jc^^. 
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MAXIMUM OF PLACER LOCATIONS. 

Skc. 2330. Legal subdivisions of forty acres may be sub-divided into ten- 
acre tracts^ and two or more persons, or associations of persons, having con- 
tiguous claims of any size, although such claims may be less than ten acres 
each, may make joint entry thereof; but no location of a placer-claim, made 
after the ninth day of July, eighteen hundred and seventy, shall exceed one 
hundred and sixty acres for any one person or association ot persons, which 
location shall conform to the United States surveys; ai^d nothmg in this sec- 
tion contained shall defeat or impair any bona fide pre-emption or homestead 
claim upon agricultural lands or authorize the sale of the improvements of 
any bona fide settler to any purchaser. 

LIMITATION OF CLAIMS. 

Sec. 2331. Where placer claims are upon surveyed lands, and conform to 
le^al subdivisions, no further survev or plat shall be required, and all placer- 
mmiug claims located after the tenth day of May, eighteen hundred and sev- 
enty-two, shall conform as near as practicable with the United States system 
of uublic land-surveys, and the rectangular subdivisions of such surveys, 
and no location shall include more than twenty acres for each individual 
claimant; but where placer-claims cannot be conformed to legal subdivisions, 
survey and plat shall be made as on unsurveyed lands; and where by the sej;- 
regationofmineral lands in any legal subdivision a quantity of agricultural 
land less than forty acres remains, such fractional portion of agricultural land 
may be .entered, by any party qualified by law, for homestead or pre-emp- 
tion purposes. 

EVIDENCE OF POSSESSION A RIGHT TO A PATENT. 

Skc. 2332. Where such person or association, they and their grantors, have 
held and worked their claims for a period enuul to the time prescribed by the 
Statute of limitations for mining-claims ol the state or territory where the 
same may be situated, evidence of such possession and working of the claims 
for such period shall be sufficient to establish a right to a patent thereto Under 
this chapter, in the absence of any adverse claim; but nothing in this chapter 
shall be deemed to impair any lien which may have attached in any way 
whatever to any mining-claim or property thereto attached prior to the issu- 
ance of a patent. 

PATENT FOB PLACER-CLAIM. 

Sec. 2333. Where the same person, association or cornoration is in possess- 
session of a placer-claim, and also a vein or lode included within the bound- 
aries thereoi, application shall be made lor a patent for the placer-claim, 
with the statement that it includes such vein or lode, and in such case a patent 
shall issue for the placer-claim, subject to the provisions of this chapter, in- 
ducing such vein or lode, upon the payment of five dollars per acre for such 
vein or lode claim, and twenty-five reet of surface on each side thereof. The 
remainder of the placer-claim, or any placer-claim not embracing any vein 
or lode claim, shall be paid for at the rate of two dollars and fifty cents per 
acre, together with all costs of proceedings; an<l where a vein or lode, such 
as is described in section twenty-three hundred and twenty, is known to exist 
within the boundaries of a placer-claim, an application for a patent for such 
placer-claim which docs not include an adplication for the vein or lode claim 
shall be construed as a conclusive declaration that the claimant of 
the placer-claim has no right of possession of the vein or lode claim; 
but where the existence of a vein or lode in a placer-claim is not known, a 
patent for the placer-claim shall convey all vsduable mineral and other de- 
posita within the boundaries thereof. 
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APPOINTMBNT OF SUBVEYOBS OF MINING CLAIMS. 

Sec. 2334. The surveyor-general of the United States may appoint in each 
land-district containing mineral lands as many competent surveyers as shall 
apply for appointment to survey mining-claims. The expenses of the survey 
of vein or lode-claims, and the survey and subdivision of placer-claims into 
smaller quantities than one hundred and sixty acres, together with the cost of 
publication of notices, shall be paid by the unplicants, and they shall be at 
liberty to obtain the same at the most reasonable rates, and thev shall also be 
at liberty to employ any ynited States deputy-surveyor to make the survey. 
The commissioner of the general land-oflice shall also have power to establish 
the maximum charges for surveys and publication of notices under this chap- 
ter; and, in case of excessive charges for publication, he may designate any 
newspaper published in a land district where mines are situated for the publi- 
cation of mining notices in such district, and tix the rates to be charged by 
such paper; and, to the end that the commissioner may be fully informed on 
the subject, each applicant shall file with the register a sworn statement of all 
charges and fees paid by such applicant for publication and surveys, together 
with all fees and money paid the register and the receiver of the land-office, 
which statement shall' be transmitted, with the other papers in the case, to 
the commissioner of the general land-office. 

AFFIDAVITS. 

4 

Sec. 2336. All affidavits required to be made under this chapter may be ver- 
ified before any officer authorized to administer oaths within the-land district 
where the claims may be situated, and all testimony and proofs may be taken 
before any such officer, and, when duly certified by the officer taking the 
same, shall have the same force and eflect as if taken before the register and 
receiver of the land-office. In cases of contest as to the mineral or agricul- 
tural character of the land, the testimony and proofs may be taken as herein 
provided on personal notice of at least ten days to the opposing party; or if 
such party cannot be found, then by publication of at least once a week for 
thirty days in a newspaper , to be designated by the register of the land-office 
as publisned nearest to the location of such land; and the register shall require 
proof that such notice has been given. 

INTEBSECTION OF MINEBAL VEINSt 

Sec. 2336. Where two or more veins intersect or cross eadh other, priority 
of title shall govern; and such prior location shall be entitled to all ore or 
mineral contained within the space of intersection ; but the subsequent loca- 
tion shall have the right of way through the space of intersection for the pur- 
poses of the convenient working of the mine. And where two or more veins 
unite, the oldest or prior location shall take the vein below the point of unio» 
including all the space of iutorsestion . 

NOX MINEBAL LANDS. 

Sec. 2337. Where non-mineral land not contiguous to the vein or lode is 
used or occupiedby theproprietorof suchveinorlodeforminingormilling pur- 
poses, such non-adjacent surface-g'ound maybe embraced and included in an 
application for a patent for such vein or lode, and the same may be patented 
therewith, subject to the same preliminary requirements as to survey and no- 
tice as are applicable -to veins or lodes; but no location hereafter made of 
sui'h non-adjacent land shall exceed five acres, and payment for the same 
must be made at the same rate as fixed by this chapter for the superficies of 
the lode. The owner A a quartz-miU or reduction works^ not owning a mine 
in connection therewith, may also receive a patent for his mill-site, as pro- 
vided in this section, 
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LOCAL LBOI8LATION. 

Sec. 2338. As a condition of sale, in the absence of necessary lej^islation by 
congress, the local legislature of any state or territory may provide rules for 
working mines, involving easements, drainage, and other necessary means to 
their complete development: and those conditions shall be ftilly expressed in 
the patent. Sec. 5, July 26,1866. 

BIGHTS Olr WATEE FOE MININCl — ^EIOUT OP WAY FOE CANALS. 

Sec. 2339. Whenever, by priority of possession, rights to the use of water 
for mining, agricultural, manufacturing, or other puroses, have vested and 
accrued, and the same are recognized and acknowledged by the local customs, 
laws, and the decisions of courts, the possessors and owners of such vested 
rights shiiU be maintained and protected in the same; and tlie right of way 
for the construction of ditches and canals for the purposes herein specified is 
acknowledged and confirmed; but whenever any person, in the construction 
of any ditcn or canal, injures or damaj^es the possession of any settler on 
theuublic domain^ the party committing such injury or damage shall be 
liable to the party mjured for such injury or damage. 

Sec. 2340. All patents granted, or pre-emption or homesteads allowed, shall 
be subject to any vested and accrued water-rights, or rights to ditches and 
reservoirs used in connection with such water- rights, as may have been ac- 
quired under or recognized by the preceding section. 

MINERAL LANDS OPEN TO HOMESTEADS. 

Sec. 2341. Wherever, upon the lands heretofore designated as mineral 
lands, which have been excluded from survey and sale, there have been home- 
steads made by citizens of the United States, or persons who have declared 
their intention to become citizens, which homesteads have been made, im- 
proved, and used for agricultural purposes, and upon which there have been 
no valuable mines of gold, silver, cinnabar, or copper discovered, and which 
are properly agricultural lands, the settlers or owners of such homesteads 
shall have a right of pre-emption thereto, and shall be entitled to purchase 
the same at the price of one dollar and twenty-five cents per acre^ and in 
quantity not to exceed one hundred and sixty acres \ or they may avail them- 
selves of the provisions of chapter five of this title, relating to '* Home- 
steads. ' ' 

mineral lands as aoricitltural lands. 

Sec. 2342. Upon the survey of the lands described In the preceding section, 
the secretary or the interior may designate and set apart such portions of the 
same as are clearly agricultural lands, which lands thereafter shall be sub- 
ject to pre-emption and sale as other public lauds, and shall be subject to all 
the laws ami regulations applicable to the same. 

COAL LANDS . 

Sec. 23^. Every person above the age of twenty-one years, who is a citi- 
zen of the United States, or who has declared his intention to become such, 
or any association of persons severally qualified as above, shall, upon appli- 
cation to the Register of the proper Land Oflice, have the right to enter, by 
legal subdivisions, any quantity of vacant coal lands of the United States not 
otherwise appropriated or reserved by competent authority, not exceeding 
one hundred and sixty acres to each Individual person-, or three hundred and 
twenty acres to such association, upon payment to the Receiver of not less 
than ten dollars per acre for such lands, where the same shall be situated 
more than fifteen miles trom. any completed railroad, and not less than twenty 
dollars per acre for such lands a9 shall be within fifteen miles of such road. 
Sec. 1, March 3, 1873, 
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Sec. 2348. Any person, or association of persona severally qnalifled as 
above provided, who have opened and improved, or shall hereafter open and 
improve, any coal mine or mines ujjon the public lands, and shall be in actual 
possession of the same, shall be entitled to a preference right of entry, under 
the preceding section, of the mines so opened and improved. Provided^ Than 
when an association of not less than four persons, severally qualified as 
above provided, shall have expended not less than five thousand dollars in 
working and improving any such mine or mines, such aosociation may enter 
not exceeding six hundred and forty acres including such mining improve- 
ments. Sec. 2, Ibid. 

Sec. 2349. All claims nnder the preceding section must be presented to the 
register of the proper land district within sixty days after date of actual pos- 
session and the commencement of improvements on the land by the filing of a 
declaratory statement therefor; but when the township plat is not on file at the 
date of suph improvement, filing must be made within sixty days from the 
receipt of such plat at the district office; and where the improvtments shall 
have oeen made prior to the expiration of three months from the third day of 
March, eighteen hundred and seventy-three, sixty days from the expiration 
of such three months shall be allowed for thefilingof a declaratory statement, 
and no sale und« r the ijrovisions ol this section shall be allowed until the ex- 
piration of six months from the third day of March, eighteen hundred and 
seventy three. Sec. 3, Ibid. ' 

Sec. 2350. The three preceding sections shall be held fo authorize only one 
entry by the same person or association of persons; and no association of 
persons, any member of which shall have taken the benefit of such sections; 
either as an individual or as a member of any other association, shall enter or 
hold any other lands under the provisions^ and all persons claiming under 
section twenty three hundred and forty-eight shall be required to pay their 
respective rights and pay for the lands filed upon within one year from the 
time prescribed for filing their respective claims ; and upon failure to file the 
proper notice, or to pay for the land within the required period, the same 
shall be subject to entry by any other qualified applicant. Sec. 4, Ibid. 

Sec. 2351. In case of conflicting claims upon coal lands where the improve- 
ment shall have commenced after the third day of March, eighteen hundred 
and seventy-three, priority of possession and improvement followed 
by proper filing and continued good faith, shall determine the prefer- 
ence right to purchase. And also when improvements have already been 
made i)rior to the third day of March, , eighteen hundred and seventy- 
three, division of the land claimed may oe made by legal subdivis- 
ions, to iiu'luile as near as may be the valuable improvements of the re- 
spective parties. The Commissioner of the general land oflice is authorized 
to issue all needful rules and regulations for carrving into effect the provisions 
of this and the four preceding sections. Sec. 5, Ibid. 

Sec. 2352. Nothing in the five preceding sections shall be construed to de- 
stroy or impair any rights which may have attached prior to the third day of 
March, eighteen hundred and seventy-three, or to authorize the sale of laids 
valuable lor mines of gold, silver or copper. Sec. 6, Ibid. 

AN ACT PERMITTING THE FELLING AND USE OF TIMBER. 



Section 1. All citizens of the United States, and other persons, bona fide 
residents of the state of Colorado or Nevada, or either of the terri- 
ritories of New Mexico, Arizona, Utah, Wyoming, Dakota. Idaho, or 
Montana, and all other mineral districts of the United States, shall be, and 
are hereby authorized and peniutte4 V> t^)X and remove, for building, a^l- 
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cultural, mining or other domestic purposes, any timber or oth^r trees grow- 
ing or being on the public lands, said lands being mim-ral, and not subject to 
entry under existing laws of the United States, except for mineral entry in 
either of said states, territories or districts of which said citizens or persons 
may at the time be bonajide residents, subject to such rules and regulations 
as the secretary of the interior may prescribe for tlie protection of thu timl>er 
and of the undergrowth growing upon such lands, a d for other purpose*: 
Provided^ The provisions of this act shall not extend to railroad corjiorat ons. 

Sec. 2. That it shall be the duty of the register and the receiver of nnv 
local land-office in whose district any mineral land may be situated to ascer- 
tain from time to time whether any timl)er is being cut or used upon 
any such lands, except for the purposes authorized by this act, within their 
respective land districts: and, if so, they shall immediately notify the com- 
missioner of the general land-office of that fact; an<l all necessary expensi s 
incurred in making such proper examinations shall be paid and allowed such 
register and receiver in making up their next quarterly accounts. 

Sec. 3. Any person or persons who shall violate the provisions of this act, 
or any rules and regulations in pursuance thereof made by the secretary of 
the interior, shall be deemed guilty of a misdemeanor, and upon conviction 
shall be lined in any sum not exceeding five hun<lred dollars and to which 
may be added imprisonment for any term not exceeding six months. 

Approved June 3, 1^78. 

4 
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Texploration, occupation and puuchase. 

1. It will be perceived that, by the foregoing provisions of law the mineral 
lands in the public domain, surveyed or imsurveyed, are open to exploration, 
occupation, and purchase, by all citizens of the United States and all those 
who nave declared their intention to become such. 

lode-claims prior to may 10, 1872. 

2. By an examination of the several sections of the revised statutes It will 
be seen that the status of lode-clafms located previous to the tenth of May, 
1872, is not changed with regard to their extent along the lode or ividth of sur- 
face. 

3. Mining rights acquired under such previous locations are, however, en- 
larged by said revised statutes in the following respect, viz: The locators of 
all such previously taken veins or lodes, their heirs and assigns, so long as 
they comply with the laws of congress, and with state, territorial, or local 
regulations not in conflict therewith, governing mining-claims, are invested 
with the exclusive possessory right ot all the surface included within the 
lines of their locations, and of all veins, lodes, or ledges, throughout their 
entire depth, the top or apex of which lies inside of such surface-lines ex- 
tended downward vertically, although such veins, lodes, or ledges may so far 
depart from a perpendicular in their course downward as to extend outside 
the vertical side-lines of such locations at the surface, it being expressly pro- 
vided, however, that the right of possession to such outside parts of said 
veins or ledges shall be confined to such portions thereof as lie between ver- 
tical planes drawn downward as aforesaid, through the end-lines of their lo- 
cations, so continued in their own direction that such planes will intersect 
such exterior parts of such veins, lodes, or ledges; no right being granted, 
however, to the claimant of such outside portion of a vein or ledge to enter 
upon the surface location of another claimant. 
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4. tt is to Ve distinctly understood, however, that the law limits the pos- 
sessory right to veins, lodes, or ledges, other than the one named in the orig- 
inal location, to such as were not adversely claimed on May 10, 1872, and that 
where such other vein or ledge was so adversely claimed at that date, the 
right of the party so adversely claiming is in no way impaired by the provis- 
ions of the revised statutes* 

5. In order to hold the possessory title to a mining-claim located prior to 
May 10, 1872, and for which a patent has not been issued, the law requires 
that ten dollars shall be expended annually in labor or improvements on each 
of one hundred feet on the course of the vem or lode until a patent shall have 
been issued therefor; but where a number of such claims are held in com- 
mon upon the same vein or lode the aggregate expenditure that would be nec- 
essary to hold all the claims, at the rate of ten dollars per one hundred feet, 
may be made upon any one claim ^ alailure to comply with this requirement 
in any one year subjecting the claim upon which such failure occurred to re- 
location by other parties, the same as if no previous location thereof had 
ever been made, unless the claimants under the original location shall have 
resumed work thereon after such failure and before such relocation. The 
first annual expenditure upon claims of this class should have been per- 
formed subsequent to May 10, 1872, and prior to January 1, 1875. From and 
after January 1, 1875, the required amount must be expended annually , until 

Satent issues. By decision of the honorable secretary of the interior, dated 
[arch 4, 1879, such annual expenditures are not required subsequent to entrv, 
the date of issuing the patent certificate being the date contemplated by the 
statute. 

6. Upon the failure of any one of several co-owners of a vein, lode, or 
ledge, which has not been entered, to contribute his portion of the expendi- 
tures necessary to hold the claim or claims so held in ownership in common, 
the co-owners who have performed the labor, or made the improvements, as 
required by said revised statutes, may, at the expiration of the year, give 
such delinquent co-owner personal notice in writing, or i»otice by publication 
in the newspaper published nearest the claim, for at least once a week for 
ninety days; and if upon the expiration of ninety da3'S after such notice in 
writing, or npon the expiration of one hundred and eighty days after the first 
newspaper publication of notice, the delinquent co-owner shall have failed to 
contribut'C his proportion to meet such expenditure or improvements, his in- 
terest in the claim by law passes to his co-owners, who have made the ex- 
penditures of improvements as aforesaid. 

PATENTS ECBBETOFOnE ISSUED. 

7. Rif?hts under patents for veins or lodes heretofore granted under prev- 
ious legislation of congress are enlarged b^ the revised statutes so as to invest 
the patentee, his heirs or assigns, with title to all veins, lodes or ledges, 
throughout their entire depth, the top or apex of which lies within the end 
or side boundary-lines of his claim on the surface, as patented, extended 
downward vertfcally, although such veins, lodes or ledges may so far depart 
from a perpendicular in their course downward as to extend outside the ver- 
tical sioe-lmes of the claim at the surface. The right of possession to such 
outside parts of such veins or ledges to be eontined to such portions thereof us 
lie between vertical planes drawn downward through the end-lines of 
the claims at the surface, so continued in their own direction that sucli 
planes will intersect such exterior parts of such veins or ledges, it being ex- 
pressly provided, however, that all veins, lodes, or ledges, the top or apex 
of which lies inside such surface locations, other than the one named in the 
patent, which were adversely claimed on the lOth day of May, 1872, are excluded 
firom such conveyanoe by patent. 
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8. Applications for patents for mining-claims i)ending at the date of the 
act of Mav 10, 1872, may be prosecuted to final decision in the general land- 
office, and where no adverse rights are affected thereby, patents will be issued 
in pursuance of the provisions of the revised statutes. 

LOCATING CLAIMS ON VEINS OR LODES. 

9. Prom and after the 10th of May, 1872, any person who is a citizen of the 
United States or who has declared his intention to become a citizen, may lo- 
cate, record and hold a mining-claim, of fiteen hundred linear feet along the 
course of any mineral vein or lode subject to location ; or an association of 
persons, severally qualified as above, may make Joint location of such claim 
oi fifteen hundred feet^ but in no event can a location of a vein or lode made 
subsequent to May 10, 1872, exceed fifteen hundred feet along the course 
thereof, whatever may be the number of persons composing the association. 

10. With regard to the extent of surface ground joining a vein or lode, and 
claimed for the convenient working thereof; the revised statutes provide that 
the lateral extent of locations of veins or lo<les made after May 10, 1876, shall 
in no case exceed three hundred feet on each side of the middle of the vein at the 
turfacey and that no such surface rights shall be limited by any mining regula- 
tions to any less than twenty-five feet on each side of tne middle of the vein 
at the surmce, except where adverse rights existing on the 10th of May, 1872, 
may render such limitation necessary; the end hues of such claims to be in 
all cases parallel to each other. 8aid lateral measurements cannot extend 
beyond three hundred feet on either side of the middle of the vein at the sur- 
face, or such distance as is allowed by local laws. For example: four hun- 
dred feet cannot be taken on one side and two hundred feet on the other. If, 
however, three hundred feet on each side are allowed, and by reason of prior 
claims but one hundred feet can be taken on one side, the locator will not be 
restricted to less than three hundred feet on the other side; and when the lo- 
cator doe3 not determine by exploration where the middle of the vein at the 
surface is, his diseovery shaft must be assumed to mark such point. 

11. By the foregoing it will be perceived that no lode-claim located alter 
the 10th of May, 1872, can exceed a parallelogram fifteen hundreed feet in 
length by six hundred feet in width, but whether surface gi'ound of that 
width can be taken, depends upon the local regulations or state or territorial 
laws, in force in the several mining districts; and that no such local regula- 
tions, or state or territorial laws shall limit a vein or lode claim to less than 
fffteen hundred feet along the course thereof, whether the location is made by 
one or more persons, nor can surface-rights be limited to less than fifty feet 
in width, unless adverse claims existing on the 10th day of May, 1872, render 
such lateral limitation necessary. 

12. It is provided by the revised statutes that the miners of each district 
may make rules and regulations not in conflict with the laws of the United 
States, or of the state or territory in which such districts are respectively sit- 
nated, governing the location, manner of recording, and amount of work 
necessary to hold possession of a claim. Thev likewise declare that the loca- 
tion shall be so distinctly marked on the ground that its boundaries may be 
readily traced. This is a very important matter, and locators cannot exercise 
too much care in defining their locations at the outset, inasmuch us the law 
requires that all records of minmg locations made subsequent to May 10, 
1872, shall contain the name or names of the locators, the date of the location, 
and such a description of the claim or c/ainw located j by reference to some 
natural object or permanent monument, as will identify the claim. 

13. The statutes provide that no lode-claim shall be recorded until after 
the discovery of a vein or lode within the limits of the ground claimed ; the 
object of TFliicii provision is evidently to prevent the encumbering of the dis- 
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trict mining records with nseless locations before sufficient work has been 
done thereon to determine whether a vein or lode has really been discovered 
or not* 

14. The claimant should therefore^ prior to recording his claim, unless the 
vein can be traced upon the surface sink a shaft, or run a tunnel or drift, to 
a sufficient depth therein to discover and develop a mineral-bearing vein, 
ioile, or crevice; should determine, if possible, the general course of such 
vein in either direction from the point of discovery, by which direction he 
will be governed in marking the boundaries of his claim on the surface, and 
should give the course and distance as nearly as practicable from the discov- 
ery-shaft on the claim to some permanent, well-known points or objects, 
such, for instance, as stone monuments, blazed trees, the confluence of 
streams, points of intersection of well-known gulches, ravines or roads, 
prominent buttes, hills, etc., which muv be in the immediute vicinity, and 
which will serve to perpetuate and fix the locus of the claim, and render it 
susceptible of identification from the description thereof given in the record 
of locations in the district. 

• 

15. In addition to the foregoing data, the claimant should state the names 
of adjoining claims, or, if n\)ne adjoin, the relative positions of the nearest 
claims; should drive a po«t or erect a monument of stones at each corner of 
his surface-ground, and at the point of discovery or discovery-shaft should 
fix: a post, stake, or board, upon which should be designated the name of the 
name of the loae, the name or names of the locators, the number of feet 
claimed, and in which direction from the point of discovery, it being essen- 
tial that the location notice filed for record, in addition to the foregoing de- 
scription, should state whether the entire claim of fifteen hundred reet is 
taken on one side of the point of discovery, or whether it is partly upon one 
and partly upon the other side thereof, anil in the latter case, how many feet 
are claimed upon each side of such discovery-point. 

16. Within a reasonable time, say twenty days after the location shall have 
been marked on the ground, or such time as is allowed by the local laws, no- 
tice thereof accurately d<>scribing the claim in manner aforesaid, should be 
filed for record with the proper recorder of the district, who will thereupon 
issue the usual certificate of location. 

17. In order to hold the possessory right to a location made since May 10, 
1872, not less than one hundred dollars' worth of labor must be performed, or 
improvements made thereon, within one jear from the date of such location, 
ana annually thereafter; in default of which the claim will be subject to re-lo- 
cation by any other party having the necessary qualifications, unless the 
original locator, his heirn, assigns, or legal representatives, have resumed 
work thereon after such failure and before such relocation . 

18. The expenditures made upon mining-claims may be made from the 
surface or in running a tunnel for the development of such claims, the act of 
February 11, 1875, providing that where a person or company has, or may, 
run a tunnel for the purpose of developing a lode or lodes owned by said per- 
son or company, the money so expenaed in said tunnel shall be taken and 
considered as expended on said lode or lodes, and such person or company 
shall not be required to perform work on the surface of said lode or lodes in 
order to hold the same. 

19. The importance of attending to these details in the matter of location, 
labor, and expenditure, will be more readily perceived when it is understood 
that a failure to give the subject proper attention may invalidate the claim. 
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TUNNEL BIGHTS* 

20. Section 2323 provides that whore a tunnel is run foi* the development of 
a vein or lode, or for the discovery of mines, the owuers of such tunnel shall 
have the right of possession of all veins or lodes within three thousand feet 
from the face of such tunnel on the line thereof, not previously known to 
exist, discovered in such tunnel, to the same extent as if discovered from the 
Hurface; and locations on tlie line of such tunnel or veins or lodes not appear- 
ing on the surface, made by other parties alter the commencement of the 
tunnel, and while the same is being prosecuted with reasonable diligence, 
shall be invalid: but failure to prosecute the work on the tunnel for 
-iix months shall be considered as an abandonment of the right to all undis- 
covered veins or lodes on the line of said tunnel. 

21. The effect of this is simply to give the proprietors of a mining-tnnnel 
run in good faith the possessory right to fifteen hundred feet of any blind- 
lodes out, discovered or intersected by such tunnel, which were not prev- 
iously known to exist, within three thousand feetfromthefaceorjjoint of com- 
mencement of such tunnel, and to prohibit other parties, aft^ the commence- 
ment of the tunnel, from prospecting for and making locations of lodes 
on the line thereof and within said distance of three thousand feet, unless 
such lodes appear upon the surface or were previously known to exist. 

22. The term "face," as used in said section, is construed and held to 
mean the first working-face formed in the tunnel, and to signify the point at 
which the tunnel actually enters cover; it being from this point that the three 
thousand feet are to be counted, upon which prospecting is prohibited as 
aforesaid. 

23. To avail themselves of the benefits of this provision of law, the pro- 
prietors of a mining-tunnel will be required, at the time they enter cover as 
aforesaid, to give i>roper notice of their tunnel location, by erecting a sub- 
stantial post, Doaru, or monument, at the face or point ot commencement 
thereof, upon which should be posted a good and suflicient notice, giving the 
names of the parties or company claiming the tunnel-right; the actual or pro- 
posed course or direction ot the tunnel; the height and width thereof, and 
fhe course and distance from such face or point of commencement to some 
permanent well-known objects in the vicinity by which to fix and determine 
the locus in manner heretofore set forth applicable to locations or veins 
or lodes, and at the time of posting such notice they shall, in order 
that miners or prospectors may be enabled to determine whether or not they 
are within the lines of the tunnel, establish the boundary lines thereof, by 
stakes or monuments placed along such lins at proper intervals, to the term- 
inus of the three thousand feet from the face or point of commencement of 
the tunnel, and the lines so marked will define and govern as to the specific 
boundaries within which prospecting for lodes not previously known to exist 
is prohibited while work on the tunnel is being prosecuted with reasonable 
diligence. 

24. At the time of posting notice and marking out the lines of the tunnel 
as aforesaid, a full and correct copy of such notice ol' location defining the 
tunnel-claim must be filed for record with the mining recorder of the dis- 
trict, to which notice must be attached a sworn statement or declaration of 
the owners, claimants or projectors of such tunnel, setting forth the facts in 
the case; stating the amount expended by themselves and their predecessors 
in interest in prosecuting work thereon; the extent of the work performed, 
and that it is oona ^(2e their intention to prosecute work on the tunnel so lo- 
cated and described with reasonable diligence for the development of a vein 
or lode, or for the discovery of mines, or both, as the case may be. 

This notice of location must be duly recorded, and, with the said sworn 
statement attachti^f kept on the recorder's file for future reference. 
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26. By a compliance with the foregoing much needless difficulty will be 
avoiiied, aud the way f.>r the adjustment ol legal rights acquired in virtue of 
said section 2323 will be made much more easy and certain . 

26. This oflice will take particular care that no improper advantage is taken 
of this provision of law by parties making or professing to make tunnel loca- 
tions, ostensibly for the purposes named in the statute, out really for the pur- 
pose of monopolizing the lands lying in front of their tunnels to the detriment 
of the mining interests and to the exclusion of ftona^dc prospectors or min- 
ers, but will hold such tunnel claimants to a strict compliance with the tirnis 
of the statutes ; and a reasonable diligence on their part in prosecuting the 
work is one of the essential conditions of their implied contract. Negligence 
or want of due diligence will be construed as working a forfeiture of their 
right to all undiscovered veins on the line of such tunnel. 

TITLES TO VEIN OK LODE CLAIMS. 

27. By section 2325 authority is given for granting titles for mines by patent 
from the government to any person, association, or corporation, having the 
necessary qualifications as to citizenship and holding the right of possession 
to a claim in compliance with law. 

28. The claimant is required in the first place to have a correct survey of 
his claim made under authority of the surveyor-general of the state or ter- 
ritory in which the claim lies; such survey to show with accuracy the exter- 
ior surface boundaries of the claim, which boundaries are required to be dis- 
tinctly marked by monuments on the ground. Four plats andone copy of the 
original field-notes, in each case, will be pre|)ared by the surveyor-general; 
one plat and the original field-notes to be retained in the office of the survey- 
or-general, one copy of the plat to be given to the claimant for posting upon 
the claim, one plat and a copy of the tield-notes to be given the claimant for 
filing with the proper register, to be finally transmitted by that officer, with 
other papers in the case, to this oflice, and one plat to be sent by the survey or- 

?:eneral to the register of the proper land-district to be retained on his files 
or future reference. 

29. The claimant is then required to post a copy of the plat of such survey 
in a conspicuous place upon the claim, together with notice of his intention 
to apply for a patent therefor, which notice will ^ive the date of posting, the 
name of the claimant, the name of the claim, mine, or lode; the minitig dis- 
trict and county; whether the location is of record, and, if so, where the 
record may be found; the number of feet claimed along the vein and the pre- 
sumed direction thereof: the number of feet claimed on the lode in each di- 
rection from the point of discovery^ or other well-defined place on the claim; 
the name or names of adjoining claimants on the same or other lodes; or, if 
none adjoin, the names of the nearest claims, etc. 

30. After posting the said plat and notice upon the premises, the claimant 
will file with the proper register and receiver a copy of such plat, and the field- 
notes of the survey of the claim, accompanied by the afiidavit of at least 
two credible witnesses that such plat ana notice are posted conspicuously 
upon the claim, giving the date and place of such posting; a copy of the notice 
so posted to be attached to, and form a part of, said nflidavit. 

31. Attached to the field-notes so filed must be the sworn statement of the 
claimant that he has the possessory right to the premises therein described, 
in virtue of a compliance by himself (and by his grantors, if he claims by 
purchase) with the mining rules, regulations^ and customs of the minlti^-^\%« 
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trict, state, or territory in which the claim lies, and with the mining laws of 
congress; such sworn statement to narrate briefly, but as clearly as possible 
the facts constituting such compliance, the origin oi' his possession, and the 
basis of his claim to a patent. 

32. This affidavit should be supported by appropriate evidence from the 
mining recorder's ottice to his possessory right, as follows, viz: Where he 
claims to be a locator, a full, true and correct copy of such location should 
be furnished, as the same appears upon the mining records; such cohv to be 
attested by the seal of the recorder, or if he has no seal, then he should make 
oath to the same being correct, as shown by his records; where the applicant 
claims as locator, in company with others who have since conveyed their in- 
terests in the lode to him. a copy of the original record of location should be 
filed, together with an abstract of title from the proper recorder, under seal 
or upon oath as aforesaid, tracing the co-locator's i)ossessory rights in the 
claim to such applicant for patent; where the applicant claims only as a pur- 
chaser for valuable consideration, a copy of the location record must be med, 
under seal or upon oath as aforesaid, with an abstract of title certified as 
above bv the proper recorder, tracing the right of possession by a continuous 
chain of conveyances from the original locators to the applicant. 

33. In the event of the mining reconis in any case having been destroyed 
by fire or otherwise lost, uflidavit of the fact should be made, and secondary 
evidence of possessory title will be received, which may consist of the alfi- 
davit of the claimant, supported by those of any other parties cognizant of 
the facts relative to his location, occupancy, possession, improvements, etc. ; 
and in such case of lost records, any deeds, certificates of location or pur- 
chase, or other evidence which may be in the claimant's possession, and tend 
to establish his claim should be filed. 

34. Upon the receipt of these papers the register will, at the expense of 



the claimant (who must furnish t 
cant for patent alone responsible 



le agreement of the publisher to hold appli- 

. for charges ol publication), publish a notice 

of such application for the period of sixty days, in a newspaper published 
nearest to the claim: and will post a copy of such notice in his office for the 
same period. In all cases sixty <lays must intervene between the first and 
last insertion of the notice in such newspaper. When the notice is published 
in A weekly newspaper ten consecutive insertions are necessary; when in a 
daily newspaper the notice must appear in each issue for the required period. 

35. TJjie notices so published and posted must be as full and complete as 
possible, and embrace all the data given In the notice posted upon the claim. 

38. Too much care cannot be exercised in the preparation of these notices, 
inasmuch as upon their accuracy and completeness will depend, in a great 
measure, the regularity and validitj' of the whole proceeding. 

.37. The claimant, either at the time of filinjj these papers with the register, 
or at any time during the sixty days' publication, is required to file a certifi- 
cate of the surveyor-general that not less than five hundred dollars' worth of 
labor has been expended or im))roveraents made u()on the claim by the appli- 
cant or his grantors; that the plat filed by the claimant is correct; that the 
field-notes of the survey, as filed, furnished such an accurate d scription of 
the claim as will, if inconwrated into a patent, serve to fully identify the 
premises, and that such reference is made therein to natural olyects or perm- 
anent monuments as will perpetuate and fix the locus thereof. 

38. It will be the more convenient way to have this certificate indorsed by 
the surveyor-general , both upon the plat and fiejd-notes of suirvev filed by th? 
eJa/jinant as ^loreaaic^. 
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39. After the sixty days' period of newspaper publication has expired the 
claimant will file his affidavit, showing that the plat and notic<>i aforesaid re- 
mained conspicuously posted upon the claim sought to be patented during the 
sixty days' publication, glTing the dates. 

40. Upon the filing of this affidavit the register will, if no adverse claim 
was fllea in his office during the period of publication , permit the claimant to 
pay for the land according to the area given m the plat and field-notes of sur- 
vey aforesaid, at the rate of five dollars for each acre and five dollars for each 
fractional part of an acre, the receiver issuing the usual duplicate receipt 
therefor. The claimant will also make a sworn statement of all charges and 
fees paid by him for publication and surveys, together with all fees and 
money paid* the register and receiver of the land-office, after which the whole 
matter will be forwarded to the commissioner of the general land-office and 
a patent issued thereon if found regular. 

41. In sending up the papers in the case, the register must not omit certi- 
fying to the fact that the notice was posted in his office for the full period of 
sixty days, such certificate to state distinctly when such posting was done 
and how long continued. 

42. The consecutive series of numbers of mineral entries must be contin- 
ued, whether the same are of lode or placer-claims. 

43. The surveyor-general must continue to designate all surveyed mineral 
claims as heretofore by a progressive series of numbers, beginning with lot 
No . 37 in each township ; the claim to be so designated at date of filing the 
plat, field-notes, etc., in addition to the local designation of the claim; it be- 
ing required in all cases that the plat and field-notes of a survey of a claim 
must, in addition to the reference to permanent objects in the neighborhood, 
describe the locus of the claim with reference to the lines of public surveys by 
a line connecting a corner of the claim with the nearest public corner of the 
United States surveys, unless such claim be on unsurveyed lands at a remote 
distance from such public corner, in which latter case the reference by 
course and distance to permanent objects in the neighborhood will be a suffi- 
cient designation by which to fix the locus until the public surveys shaU have 
been closed upon its boundaries. 

44. Section 2326 provides for adverse claims, fixes the time within which 
they shall be filed to have legal effect, and prescribes the manner of their ad- 
justment. 

45. Said section requires that the adverse claim shall be filed during the 
period of publication of notice; that it must be on the oath of the adverse 
claimant; and that it must show the " nature j'* the ** boundaries j*' and the 
' * extent * ' of the adverse claim. 

46. in order that this section of law may be properly carried into eflfect, 
the following is communicated for the information of all concerned : 

47. An adverse mining-claim must be filed with the register of the same 
land-office with whom the application for patent was filed, or in his absence 
with the receiver, and within the sixty days' period of newspaper publication 
of notice. 

48. The adverse notice must be duly sworn to by the person or persons 
making the same before an officer authorized to administer oaths witnin the 
land-district, or before the register or receiver; it will fully set forth the na- 
ture and extent of the interference or confiict, whether the adverse party 
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claims as a purchaser for valuable consideration or as a locator; if the 
former, a certified copy of the original location, the original conveyance, a 
duly certified copy thereof, or an abstract of tJtle from the office of the proper 
recorder should be furnished, or if the transaction was a mere verbal one he 
will narrate the circumstances attending the purchase, the date thereof, and 
the amount ])aid, which facts should be supported by the aflidavit of one 
or more witnesses, if any were present at the time, and if he clain)S as a 
locator he must file a duly certified copy of the location from the office of the 
proper recorder. 

49. In ord^r that the * ' boundaries * * and * * extent * ' of the claim may be 
shown, it will be incumbent on the adverse claimant to file a plat 
showing, his entire claim, its relative situation or position with 
the one against which he claims, and the extent of the conflict. This plat 
must be made from an actual survey by a United States deputy-surveyor, who 
will officially certify thereon to its' correctness, and in addition there must 
be attached to such plat of survey a certificate or sworn statement by the sur- 
veyor as to the approximate value of the labor performed, or improvements 
made upon the claim by the adverse party or his predecessors in interest, and 
the plat must indicate the position of any shafts, tunnels, or other improve- 
ments, if any such exist, upon the claim of the party opposing the applica^ 
tion, and by which party said improvements were made. 

50. Upon the foire^oing being filed within the sixty days as aforesaid, 
the register, or in his absence, the receiver, will give notice in writing to 
fro/A j0ar/ie« to the contest tliat such adverse claim has been filed, informing 
them that the party who filed the adverse claim will be required within thirty 
days Irom the date of such filing to commence proceedings in a court of com- 
petent jurisdiction to determine the question of right of possession, and to 
prosecute the same with reasonable diligence to final Judgment, and that 
should such adverse claimant fail to do so, his adverse claim will be con- 
sidered waived, and the application for patent be allowed to proceed upon its 
merits. 

51. When an adverse claim is filed as aforesaid, the register or receiver 
will indorse upon the same the precise date of filing, and preserve a record of 
the date of notifications issued thereon; and thereafter all proceedings on the 
application for patent will be susuended, with the exception of the comple- 
tion of publication and posting of^notices and.plat, and the filing of the nec- 
essary proof thereof, until the controversy shall have been adjudicated in 
court, or the adverse claim waived or withdrawn. 

52. The proceedings after rendition of judgment by the court in such case 
are so clearly definedby the act of itself as to render it unnecessary to en- 
large thereon in this place. 

PLACER- CLAIMS. 

53. The proceedings to obtain patents for claims usually called placers, in- 
cluding all fomas ofdeposit. are similar to the proceedings prescribed for 
obtaining patents for vein or lode claims; but where said placer-claim shall 
1)0 upon surveyed lands, and conform to legal subdivisions, no further survey 
or plat will be* required, and all placer-mining claims located alter May 10, 
187*2, shall conform as nearly as j)racticable with the United States system of 
public land survevs and the rectangular subdivision of such surveys, and no 
fcuch location shall include more than twenty acres for each individual claim- 

yunt/ but where j)lacer-claims canpot be contormed to legal subdivisions^ siir- 
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vey and plat shall be made as on nnsurreyed lands. Bht trhere such claims 
are located previous to the public surveys, and do uot conform to legal sub- 
divisions, survey, plat, and entry ihereof, may be made according to the 
boundaries thereof, provided the location is in all respects legal. 

54. The proceedings for obtaining patents for veins or lodes having already 
been flilly given, it will not be necessary to repeat them here: it being 
thought that careful attention thereto by applicants and the local officers win 
enable them to act understandingly in the matter and make such slight modi- 
fications in the notice, or otherwise, as may be necessary, in view of the 
different nature of the two classes of claims, placer-claims being fixed, 
however, at two dollars and fifty cents per acre, or fractional part of an 
acre. 

65. By section 2330, authority is given for the subdivision of forty-acre 
legal subdivisions in ten-acre lots, which is intended for the greater conven- 
ience of miners in segregating their claims both from one another and fromr 
intervening agriculturallands. 

66. It is held, therefore, that under a proper construction of the law these 
ten-acre lots in mining districts should be considered and dealt with, to all 
intents and purposes, as legal subdivisions, and that an applicant having a 
legal claim which conforms to one or more of these ten-acre lots, either ad- 
joining or cornering, may make entry thereof after the usual proceedings, 
without further survey or plat. 

67. In cases of this kind, however, the notice given of the application must 
be very specific and accurate in description, and as 'the forty-acre tracts may be 
subdivided into ten-acre lots, either in the form of squares often by ten chains or 
of parallelograms five by twenty chains, so long as the lines are parallel and at 
rignt angles with the lines of the public surveys, it will be necessary that the 
notice and application state specifically what ten-acre lots are sought to be 
patented, in addition to the other data required in the notice. 

68. Where the ten-acre subdivision is in the form of a square, it may be 
described for instance, as the '* S. E. ^ of the S. W. ^ of N. W. ^," or. if 
in the form of a parallelogram as aforesaid, it may be described as the " W. 
X of the W. ^ of the S. W. M of the N. W. }i (or the N. >^ of the S. K of the 

N. E. H of the S. E. }i) of section , township , range 

— — — , " as the case mav be; but in addition to this description of the 
land, the notice must give all the other data that is required in a mineral ap- 
plication, by which parties may be put on inquiry as to tlie premises sought 
to be patented. The proof submitted with applications for claims of this kind 
must show clearly the character and the extent of the improvements upon the 
premises. 

69. Applicants for patent to a placer-claim, who are also in possession of 
a known vein or lode included therein, must state in their application that the 
placer includes such vein or lode. The published and posted notices must 
also include such statement; and the vein or lode must be surveyed or marked 
upon the plat; the field notes and plat giving the area of the lode claim or 
claims and the area of the placer separately. If veins or lodes lying within 
a placer location are owned by other parties, the fuct should be distinctly 
stated in the application for patent,^and in all the notices. It should bo re- 
membered that an application which omits io include an application for u 
known vein or lode therein, must be construed as a conclusive declaration 
that the applicant has no right of possession to the vein or lode. Where thev^> 
is no known lode or vein, the fact must appear by the afiidavit of claimant 
and one or more witnesses. 

60. When an adverse claim is filed to a placer application, the proceedings 
wre the sazne as I4 the pase of vejn of lode c^aixiis^ already described. 
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PLACER GROUND SUBJECT TO LOCATION. 

61. By section 2330 it is declared that no location of a placer-claim, made 
after July 9, 1870, shall exceed one hundred and sixty acres for any person or 
association of persons, which location shall conform to the United States 
surveys. 

62. Section 2331 provides that all placer-mining claims, located after May 
10, 1872, shall conform as nearly as practicable with the United States system 
of public surveys, and the subdivisions of such surveys, and no such loca- 
tions shall include more than twenty acres for each individual claimant 

63. The foregoing provisions of law are construed to mean that after the 
9lh day of July, 1870, no location of a placer-claim can be made to exceed 
one hundred and sixty acres, whatever mav be the number of locators asso- 
ciated together, or whatever the local regulations of the district may allow; 
and that from and after May 10, 1872, no location made by an individual can 
exceed twenty acres, and no' location made by an association of individuals 
can exceed one hundred and sixty acres, which location of one hundred and 
sixty acres cannot be made by a less number than eight bona Jide locators; 
and no local laws or mining regulations can restrict a placer location to less 
than twenty acres, although the locator is not compelled to take so much. 

64. The regulations hereinbefore given as to the manner of marking loca- 
tions on the ground and placing the same on record, must be observed in the 
case of placer locations, so lar as the same are applicable: the law requiring, 
however, that where placer- claims are upon surveyed iniblic lands the loca- 
tions must hereafter be made to conform to legal subdivisions thereof as 
near as practicable. 

65. With regard to the proofs necessary to establish the possessory ri^ht 
to a placer-claim, section 2332 provides that * * where such person or associa- 
tion, they and their grantors, have held and worked their claims for a period 
eaual to the time prescribed by the statute of limitations for mining-claims 
or the state or territory where the same nryiy be situated, evidence of .such 
possessions and working of the claims for such period shall be sufficient to 
establish a right to a patent thereto under this chapter, in the absence of any 
adverse claim." 

66. This provision of law will greatly lessen the burden of proof, more es- 
pecially the case of old claims located many years since, the records of 
whichjin many casea, have been destroyed by'flre, or lost in other ways dur- 
ing the lapse of time, but concerning the possessory right to which all con- 
troversy or litigation has long been settled. 

67. When an applicant desires to make his proof of his possessory right in 
accordance with this provision of law, you will not require him to produce 
evidence of location, copies of conveyances, or abstracts of title, as m other 
cases, but will retjuire him to furnish a duly certified copy of the statute of 
limitations of mininj^-claims for the state or territory, together with his 
sworn statement, giving a clear and succinct narration of the facts as to the 
origin of his title, and likewise as to the continuation of his possession of the 
mining-ground covered by his ai)plication, the area thereof, the nature and 
extent oi the mining that has been done thereon: whether there has been any 
opposition to his possession, or litigation with regard to his claim, and, if so, 
Whei) the same ceased^ whether suct^ cessation was paused by compromise or 



LAlfD OFFICE RULES. M 

by Jadicial decree, and any additional facts within the claimants knowledge 
having a direct bearinsr upon his possession and bona fide which he may desire 
to submit in support of his claim. 

68. There should likewise be filed a certificate, under seal of the court hav- 
ing jurisdiction of mining cases within the judicial district embracing the 
claim, that no suit or action of any character whatever involving the right of 
possession to any portion of the claim applied for is pending^ and that there 
has been no litigation before said court affecting the title to said claim or any 
part thereof for a period equal to the time fixed by the statute of limitations 
for mining-claims in the state or territory as aforesaid, other than that which 
has been finally decided in favor of the claimant. 

69. The claimant should support his narrative of facts relative to his pos- 
session, occupancy, and improvements by corroborative testimony of any 
disinterested person or persons of credibility who may be cognizant of the 
facts in the case and are capable of testifying understanding! y in the prem- 
ises. 

70. It will be to the advantage of claimants to make their proofs as full and 
complete as practicable. 

MILL-SITES. 

71. Section 2337 provides that, ** where non mineral land not contiguous 
to the vein or lode is used or occupied by the proprietor of such vein or lode 
for mining or milling purposes, such non-adjacent surface ground may be em- 
braced and includea in an application for a patent for such vein or lode, and 
the same may be patented therewith, subject to the same preliminary require- 
ments as to survey and notice as are applicable to veins or lodes ; but no 
location hereafter made of such non-adjacent land shall exceed five acres, 
and payment for the same must be made at the same rate as fixed by this 
chapter for thesuperfices of the lode. The owner of a quartz-mill or reduc- 
tion-works, not owning amine in connection therewith, may also receive a 
patent for his mill-site, as provided fn this section. '' 

72. To avail themselves of this provision of law, parties holding the pos- 
sessory right to a vein or lode, <inn to a piece of non-mineral land not con- 
tiguous thereto, for mining or milling purposes, not exceeding the quantity 
allowed for such purpose by section 2337 United States revised statutes, or 
prior laws, under which the land was appropriated, the proprietor ol" such 
vein or lode may file in the proper land-office their application for a patent, 
under oath, in manner already set forth herein, which application, together 
with the plat and field-notes, may include, embrace and describe, in addition 
to the vein or lode, such non-contiguou3 mill-site, and after due proceedings 
as to notice, etc. , a patent will be issued conveying the same as one claim. 

73. In making the survey in a case of this kind, the lode-claim should be 
described in the plat and field-notes as ' ' Lot No. 37, B, '* or whatever may 
be its appropriate numerical designation; the course and distance from a 
corner of the mill-site to a corner of the lode claim to be invariablv given 
in such plat and field-notes, and a copy of the plat and notice of application 
for patent must be conspicuously posted upon the mill-site, as well as upon 
the vein or lode for the statutory period ot sixty days. In making the entry 
no separate receipt or certificate need be used for the mill-site^ but tl^e whole 
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area of both, lode and mill-site will be embraced in one entry , the price 
being five dollars for each acre and fractional part of an acre embraced by 
such lode and mill-site claim. 

74 . In case the owner of a quartz -mill or redaction- works is not the owner or 
claimant of a vein or lode, the law permits him to make application therefor in 
the same man^^er prescribed herein for mining-claims, and after due notice and 
proceedings, m the absence of a valid adverse filing, to enter and receive a 
patent for his mill-site at said price per acre. 

75. In every case there must be satisfactory proof that the land claimed as 
a mill-site is not mineral in character, which proof mav, where the matter is 
unquestioned, consist of the sworn statement of tiie claimant, supported by 
that of one or more disinterested persons capable from acquaintance with the 
land to testify understandingly. 

76. The law expressly limits mill-site locations made firom and after pas- 
sage tofioe acres. . 

77. The register and receiver will preserve an unbroken consecutive series 
of numbers ^r all mineral entries. 



PROOF OP CITIZENSHIP. 

78. The proof necessarv to establish the citizenship of applicants for min- 
ing patents must be made in the following manner: In case of an incorpor- 
ated company, a certified copy of their charter or certificate of corporation 
must be tiled. In case of an association of persons unincorporated, the affi- 
davit of their dulv authorized agent, made upon his own knowledge, or upon 
information and belief, setting forth the residence ot each person forming 
such association, must be submitted. This affidavit must be accompanied by 
a power of attorney from the parties forming such association, authorizing 
the person who makes the aflldavit of citizenship to act for them in the matter 
of their application for patent . 

79. In case of an individual or an association of individuals who do not 
appear by their duly authorized agent, yon will require the affidavit of each 
applicant, showing whether he is a native or naturalized citizen, when and 
where born, and his residence. 

80. In case an applicant has declared his intention to become a citizen, or 
has been naturalized, his affidavit must show the date, place, and the court 
before which he declared his intention, or from which his certificate of citi- 
zenship issued, and present residence. 

81. The affidavit of citizenship may be taken before the rejarister and re- 
ceiver, or any other officer authorized to administer oaths within the district. 

« 

DEPUTY 8UBVEYOR8 OP MINING- CLAIMS — CHARGES POR SURVEYS AND PUBICA- 
TIONS — ^PEES OP REGISTERS AND RECEIVERS. 

82. Section 2334 provides for the appointment of surveyors of mineral 

claims, authorizes the commissioner of the general hnid-oftice to establish 

the rates to be charged for surveys and fornews])aper publications, prescribes 

th3 fees allowed the local officers for receiving and acting upon applications 

/ArmJnin^ patents^ and for adverse claims thereto, etc. 
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83. The surveyors general of the several districts will, in pursuance of said 
law, appoint m each land district as many competent deputi« s for the survey 
of mlnin^-ciaims as may seek such appomtment; it bemg distinctly under< 
stood thai all expenses of these notices and surveys are to be borne by the 
mining- claimants and not by the United States; tne system of making de- 
posits tor mineral surveys, as required by previous instructions, being hereby 
revoked as regards ^c/d-wor*; the claimant having the option of employing 
any deputy surveyor within such district to do his work in the field. 

84. With regard to the platting of the claim and other office-work in the sur- 
veyor-general *s office, that officer will make an estimate of the co&t thereof, 
which amount the claimant will deposit with any assistant United States 
treasurer, or designated depository, in favor of the United States treasurer, 
to be passed to the credit ot the fund created by '* individual depositors for 
surveys of the public lands," and file with the surveyor-general duplicate 
certificates of such deposit in the usual manner. 

85. The surveyors general will endeavor to appoint mineral deputy survey- 
ors, so that one or more may be located in each mining district for the greater 
convenience of miners. 

86. The usual oaths will be required by these deputies and their assistants 
to the correctness of each survey executed by them. 

87. The law requires that each applicant shall file with the reirister and re- 
ceiver a sworn statement of all charges and fees paid by him lor publication 
of notice and for survey; together with-all fees and money paid the register 
and receiver, which sworn statement is required to be transmitted to this 
office, for the information of the commissioner. 

88. Should it appear that excessive or exhorbitant charges have been made 
by any surveyor or any publisher, prompt action will be taken with the view 
of correcting the abuse . 

89. The fees payable to the register and receiver for filing and acting upon 
applications for niineral-1 and patents are five dollars to each officer, to be 

Said by the applicant for patent at the time of filing, and the like sum of five 
oUars is payable to each officer by an adverse claimant at the time of filing 
his adverse claim. 

90. All fees or charges under this law may be paid in United States cur- 
rency. 

91. The register and receiver will , at the close of each month, forward to 
this office an abstract of mining applications filed, and a register of receipts, 
accompanied with an abstract of mineral lands sold, and an abstract of ad- 
verse claims filed. 

92. The fees and purchase-money received by registers and receivers must 
be placed to the credit of the United States in the receiver's monthly and 
and quarterljr account, charging up in the disbursing account the sum to 
which the register and receiver may oe respectively entitled as fees and com- 
missions, with limitations in regard to the legal maximum. 

HOW TO ESTABLISH THB CHARACTER OP LANDS. 

93. Section 2335 provides that all affidavits required under this chapter may- 
be verified before anyofficer authorized to administer oaths within the land- 
district where the claims may be situated, and all testimony and proofs may 
be taken before any such officer, and when duly certified by the officer taking 
the same shall have the same force and. effect as if taken before the register 
and receeiver of the land-office. 
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94. Hearings of this character, as practically distinguished, are of two 
kinjds. 

1st. Where lands which are sought to be entered and patented as agricul- 
tural are alleged by affidavit to be mineral, or when sought as mineral their 
non-mineral character is alleged. 

The proceedings relative to this class are in the nature of a contest between 
two or more known parties, and the testimon^r may be taken on personal no- 
tice of at least ten days, duly served on all parties, or, if they cannot be found, 
then by publication, for thirty days in a newspaper of general circulation, to 
be designated by the register of the land-office aspublisned nearest to the land 
in controversy. If publication is made in a weekly newspaper the notice must 
be inserted in five eonsecutive weekly issues thereof. 

2d. When lands are returned as mineral by the surveyor-general, or are 
withdrawn as mineral by direction of this office. 

When such lands are sought to be entered as agricultural, notice must be 
given by publication for thirty days, as aforesaid, and also by posting in a 
conspicuous place on each forty-acre subdivision of the land claimed, for the 
same period. 

95. All notices must describe the land, give the name and address of the 
claimant, the character of his claim, and the time, place and purpose of the 
hearing. 

Proof of service of notice, when personal, must consist of either acknowl- 
edgment or service indorsed on the citation, (which is always desirable,) or 
the affidavit of the party serving the same, giving date, place, and manner of 
service J indorsed as aforesaid. , 

Prool of publication must be the affidavit of the publisher of the newspa- 
per, stating the poriod of publication, giving dates, stating whether in a 
daily or weekly issue, and a copy of the notice so published must be attached 
to, and form a part of the affidavit. 

Proof of posting on the claim must be made bj the affidavits of two or 
more persons who state when and where the notice was posted; that it re- 
mained so posted during the prescribed period, giving dates, and a copy of 
the notice so posted must be attached to, and form a part of the affidavits. 

Proof of notice is indispensable to the regularity of proceedings, and must 
accompany the record in every case. 

The expense of notice must in every case be paid by the parties thereto. 

96. At the hearing there must be filed the affidavit of the publisher of the 
pjiper that the said notice was published for the required time, statinr when 
and for how long such publication was made, a printed copy thereof to be 
attached and made a part of the affidavit. In every case, where practicable, 
in addition to iha foregoing, personal notice must be served ujjon the mineral 
affiiints, and upon any parties who may be mining upon or claiming the land. 

97. At the hearing the claimants and witnesses will be thoroughly exam- 
ined with regard to the character of the land; whether the same has been 
thoroughly prospected; whether or not there exists within the tractor tracts 
claimed any lode or vein of quartz or other rock in place, bearing gold, 
silver, cinnabar, lead, tin, or copper, or other valuable deposit, which has 
ever been claimed, located, recorded or worked, whether such work is en- 
tirely abandoned, or whether occasionally resumed; if such lode does exist, 
by whom claimed, under what designation, and in which subdivision of the 
land it lies; whether any placer mine or mines exist upon the land; if so, 
what is the character.thereof— whether of the shallow surface description, or 
of the deep cement, blue lead, orgrravel deposits; to what extent mining is 
carried on when water can be obtained, and what the facilities are for^ ob- 
taining water for mining purposes; upon what particular ten-acre sub-divis- 
ions mining has been done, n'ld at what time the land was abandoned for 

mining purposes, U abandoned at all. 
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d8. The testimony should also show the agricultaral capacities of the land, 
what kind of crops are raised thereon, and the value thereof; the number of 
acres actually cuitiyated for crops of cereals or vegetables , and within which 
particular ten-acre subdivisions such crops are raised; also which of these 
subdivisions embrace his improvements, giving in detail the extent and value 
of his improvements, such as house, barn, vineyard, orchard, fencing, etc. 

- 99 It is thought that bona fide settlers upon lands really agi'icaltural will he 
able to show, by a clear, logical, and succinct chain of evidence that their 
claims are founded upon law and justice; while parties who have made little 
or no permanent agricultural improvements, and who only seek title for 
speculative purposes, on account of the mineral deposits known to them- 
selves to' be contained in the land, will be defeated in their intentions. 

100. The testimony should be as full and complete as possible; and, in ad- 
dition to the leading points indicated above, everything of importance bear- 
ing upon the question of the character of the land should be elicited at the 
hearing. 

101. Where the testimony is taken before an officer who does not use a seal, 
otner than the register and receiver, the ofllcial character of such officer 
must be attested by a clerk of a court of record, and the testimony transmitted 
to the register and receiver, who will thereupon examine and forward the 
same to this office, with their joint opinion as to the character of the land as 
shown by the testimony. 

102. When the case comes before this office, such an award of the land will 
be made as the law and the facts may justify; and in cases where a survey is 
necessary to set apart the mineral from the agricultural land in any forty- 
acre tract, the necessary instructions will be issued to enable the agricultural 
claimant, at his own expense y to have the work done, at his option, either by 
United States deputy, county, or other local surveyor; the survey in such case 
may be executed in 'such manner as will segregate the portion of land actually 
containg the mine, and used as surface-ground for the convenient working 
thereof, from the remainder of the tract, which remainder will be patented 
to the agriculturist to whom the same may have been awai'ded, subject, how- 
ever, to the condition that the land may be entered upon by the proprietor of 
of any vein or lode for which a patent has been issued by the Unite<l States 
for the purpose of extracting ana removing the ore from the same, where 
found to penetrate or intersect the land so patented as agricultural, as stip- 
ulated by the mining act. 

' 103. Such survey when executed must be properly sworn to by the sur- 
veyor, either before a notary public, officer of a court record, or before the reg- 
ister or receiver, the deponent's character and credibility to be properly cer- 
tified to by the officer administering the oath. 

104. Upon the filing of the plat and field-notes of such survey, dulv sworn 
to as aforesaid, you will transmit the same to the surveyor-general for his 
verification and approval; who, if he finds the work correctly performed, 
will properly mark out the same upon the original townshii) plat in his offic* . 
and furnish authenticated copies of such plat and description both to tli 
proper local land office and to this office, to be affixed to the duplicate aiul 
triplicate township plats respectively. 

105. In a cases where a portion of a forty-acre tract is awarded to an agri- 
cultural claimant and he causes th*^ segregation thereof for the niineral 
portion, as aforesaid, such agricultural portion will not tw«. «» \s»ss!«£tSsiaak. 
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• 
designation as in t lie case of surveyed mineral claims ; but will simply de* 

scrioed a^ th' " Fractional quarter of tlie quarter of section ^^-—, 

in towneiiip , of ranjje , meridian, containing — — — acres, the 

same being exclunive of the land adjudged to be mineral m said forty-acre 
tract.'' 

106. The surveyor must correctly compute the area of such agricultural 
portion, which computation will be verified by the surveyor-general. 

107. After the authenticated plat and fi«'ld-notes of the survey have been 
received from the surveyor-general, tins office will issue the necessary order 
for the entry of the land, ancl in issuing tlie receiver's receipt and the regis- 
ter's patent certificate you will invariably h^ governed by the description of 
the laud given in the order from this office . 

108. The fees for takinff testimony and reducing the same to writing in 
these cases will have to be aefrayed bv the parties In interest. Where such 
testimony is taken before any other officer than the register and receiver, the 
register and receiver will be entitled to no fees. 

109. If upon a review of the testimony at this office, a ten-acre tract should 
be found to ue properly mineral in character, that fact will be no bar to the 
execution of the settler's legal right to the remaining non-mineral portion of 
his claim, if contiguous. 

110. No fear need be entertained that miners will be permitted to make en- 
tries of tracts ostensibly as mining-claims, which are not mineral, simply 
for the purpose of obtaining possession and defrauding the settlers out of 
tlieir valuable agricultural improvements; it being almost an impossibility 
for such a fraud to be consummated under the laws and regulations applica- 
ble to obtaining patent for mining-claims. 

• 

111. The fact that a certain tract of land is decided upon testimony to be 
mineral in character is by no means equivalent to an award of the land to a 
miner. A miner is compelled by law l^o give sixty days' publication of no- 
tice, and posting of diagrams and notices, as a prcliminarv step; and then, 
before he can enter the land, he must show that the land yields mineral; that 
he is entitled to the possessory right thereto in virtue of compliance with 
local customs or rules of miners or by virtue of the statute or limitations; 
that he or his grantors have expended, in actual labor and improvements an 
amount of not less than five hundred dollars thereon, and that the claim is 
one in regard to which there is no controversy or opposing claim. Alter all 
these proofs are met, he is entitled to have a survey made at his own cost 
where a survejr is required, after which he can enter and pay for the land 
embraced by his claim. 
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EXTENT OP LODE CLAIM. 

Section 1. The length of any lode-claim hereafter located ma^qual bat 
not exceed fifteen hundred feet along the vein. 

SIZE OF CLAIM. 

Sec. 2. The width of lode claims hereafter located in Gilpin, Clear Creek, 
Boulder and Summit counties, shall b'e seventy-five feet on each side of the 
center of the vein or crevice ; and in all other counties the width of the same 
shall be one hundred and fifty feet on each side of the centre of the vein or 
crevice: Provided, That hereafter any county may, at any general election, 
determine on a greater width, not exceeding three hundred feet on each side 
of the centre of the vein or lode, by a majority of the legal votes cast at said 
election j and any county, by such vote at such election, may determine upon 
a less width than above specified. 

MANNER OF LOCATING. 

Sec. 3. The discoverer of a lode shall, within three months from the date 
of discovery, record his claim in the office of the recorder of the county in 
which such lode is situated by a location certificate, which shall contain: 1st, 
the name of the lode; 2d, the name of the locator; 3d, the date of location; 
4th, the number of feet in length claimed on each siae of the centre of the 
discovery shaft; 6th the general course of the lode as near as mav be. 

WHEN declared VOID. 

Sec. 4. Any location certificate of a lode claim which shall not contain the 
name of the lode, the name of the locator, the date of location, the number 
of lineal feet claimed on each side ot the discovery shaft, the general course 
of the lode, and such description as shall identify the claim with reasonable 
certainty, shall be void. 

DEPTH OF DISCOVERY SHAFT. 

Sec. 5. Before fllinj^ such location certificate the discoverer shall locate 
his claim by first sinking a discovery shaft upon the lode to the depth of at 
least ten feet from the lowest part of the rim of such shaft at the surface, or 
deeper, if necessary, to show a well-defined crevice. Second, by posting at 
the point of discovery on the surface, a plain sign or notice containing the 
name of the lode, the name of the locator, and the date of discovery, Tair4> 
by marking the surface boundaries of the claim. 
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MANNBR OF STAKING. 

Sec. 6. Such surface boundaries shall be marked by six substantial posts, 
hewed or marked on the side or sides which are in toward the claim, and 
sunk in the ground, to-wit: One at each corner and one at each centre of each 
side line. Where it is practically impossible on account of bed-rock or pre- 
cipitous ground to sink such posts, they may be placed in a pile of stones. 

OPEN OR CROSS CUT, AND TUNNEL. 

Sec. 7. Anv open cut, cross cut or tunnel which shall cut a lode at a depth 
of ten feet beiow the surface, shall hold such lode the same as if a discovery 
shaft were sunk thereon, or an adit of at least ten feet along the lode, from 
the point where the lode may be in any manner discovered, shall be equiva- 
lent to a discovery shaft. 

EXTENT OP TIME ALLOWED TOR SINKING DISCOVERY SHAFT. 

Sec. 8. f^ discoverer shall have sixty days from the time of nnoovering 
or disclosing a lode to sink a discovery shaft thereon. 

LOCATION CERTIFICATE. 

Sec. 9. The location or location certificate of any lode claim shall be con- 
strued to include all surface ground within the surface lines thereof and all 
lodes and ledges throughout their entire depth, the top or apex of which lies 
inside of such lines extended downward, vertically, with such parts of all 
lodes or ledges as continue to dip beyond the side lines of the claim, but shall 
not include any i)ortion of such lodes or ledges beyond the end lines of the 
claim, or at the end lines continued, whether by dip or otherwise or beyond 
the side lines in any other manner than by the dip of the lode. 

cannot be FOLLOWED. 

Sec. 10. If the top or apex of a lode in its longitudinal course extends be- 
vond the exterior lines of the claim at any point on the surface, or as ex- 
tended vertically downward, such lode may not be followed in Jts longitud- 
inal course beyond the point where it is intersected by the exterior lines. 

RIGHT OF WAY AND TO SURFACE. 

Sec. 11. All mining claims now located, or which may hereafter be loca- 
ted, shall be subject to the right of way of any ditch or flume for mining pur- 
E OSes, or any tram wa J' or packtrail, whether, now in use, or which maybe 
ereafter laid out across any such location: Provided, always, That such 
right of way shall not be exercised against any location duly made and re- 
corded and not abandoned prior to the establishment of the ditch or flume, 
tramway, or pack-trail, without consent of the owner, except by condemna- 
tion, as in case of land taken for public highways. Parole consent to the lo- 
cation of any such easement, accompanied by the completion of the same 
over the cluim, shall be sufficient without writings. And provided further. 
That such ditch or flume shall be ao constructed that the water from such 
ditch or flume shall not injure vested rights by flooding or otherwise. 

Sec. 12. When the right to mine is in any case separate from the ownership 
or right of occupancy to the surface, the owner or rightful occupant of the 
surface may demand satisfactoiy security from the miner^ and if it be re- 
fused may enjoin such miner from working until such security is given. The 
order for injunction Bhall tLx. the amount of the bond. 
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RELOCATION OP CLAIMS. 

• 

Sec 13. If at any time the locator of any mining claim heretofore or here- 
after located, or his assigns, shall apprehend that his original certificate was 
detective, erroneotis, or that the requirements of the law had not been com- 
plied with before filing; or shall be desirous of changing his surface bound- 
aries; or of taking in any part of an overlapping claim which has been aban- 
doned ; or in <5ase the original certificate was made prior to the passage of 
this law, and he shall be desirous ol' securing the benefits of this act, such 
tocator cr his assigns may file an additional certificate, subject to the provis- 
ions of this act: Provided, That such relocation does not interfere with the 
existing rights of others, at the time of such relocation; and no such reloca- 
tion, or the record thereof, shall preclude the claiment or claimants from 
proving any such title or titles as he or they may have held under previous lo- 
cation. 



PROOF OF WORK DONE. 



Sec. II 
year 



c. 14. The amount of work done, or improvements made during each 
, shall be that prescribed by the laws of the United States. ' 



FORM OF AFFIDAVIT. 



Sec 15. Within six months after any set time, or annual period herein 
allowe<J for the i)erformance of labor or making any improvements upon any 
lode claim, the person on whose behalf such outlay was made, or some per- 
son for him, shall make and record an affidavit in substance as follows : 

State of (Colorado, 3 

>S8. 

County of ) 

Before me, the subscriber, personally appeared who, 

being duly sworn, saith that at least dollars' 

worth of work or improvements were performed or made upon |.here describe 

the claim or part of claim] situate in mining district, 

jounty of State ot Coloi'ado. Such expenditure was 

made by or at the expense of owners of said* 

claim, for the purpose of said claim. 

[Jurat.] (Signature.) 

And such signature shall be prima facie evidence of the performance of such 
labor. 

OLD CLAIMS REWORKED. 

Sec. 16. The relocation of abandoned lode claims shall be by sinking a 
new discovery shaft and fixing new boundaries in the same manner as if it 
were the location of a new claim; or the relocator may sink the original dis- 
covery shaft ten feet deeper than it was at the time of abandonment, and 
erect new or adopt the old boundaries, renewing the posts if removed or de- 
stroyed. In either case a new location stake shall be erected. In any case, 
whether the whole or part of an abandoned claim is taken, the location cer- 
tilicate may state that the whole or any part of the new location is located as 
abandoned property. 

RECORD OF CLAIM. 

"^Sec. J7. No location certificate shall claim more than one location, whether 
1 he location be made by one or several locators. And if it purports to claim 
more than one location, it shall be absolutely void, ^^ilq.^'^X^^ Kf^NJas.'to.'^^Nsi- 
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cation therein described. And if they are described together, so that it can- 
not be told which location U first described, the certificate shall be void as 
to all. 

Sec. 18. All acts or parts of acts in conflict with this act are hereby re- 
pealed. 

SUPPLEMENTARY ACT APPROVED FEBRUARY 13, 1874. 

JURISDICTION OP AUTHORITIES. 

Sec. 1. In all actions pending in any district court of this territory, 
wherein the title or right of possession to any mining claim shall be in dis- 
pute, the said court, or the judge thereof, may, upon application of any of 
any of the parties to such suit, enter an order lor the underground as wefl as 
the surface survey of such part of the property in dis{)Ute as may be neces- 
sary to a just determination of the question involved. Such order shall (les>ijg- 
nate some competent surveyor, not related to any of the parties to such suit, 
or in anywise Interested in the result of the same; and upon the application 
of the party adverse to such application, the court may also appoint some 
competent surveyor, to be selected by such adverse ai)plicant, whose duty it 
shall be to attend upon such survey,' and observe the method of making the 
same; said second surveyor to be at the cost of the party asking therefor. It 
shall also be lawful m such order to specily the names of witnesses named 
by either party, not exceeding three on each side, to examine such property, 
who shall hereupon be allowed to enter into such property and examine the 
same; said court, or the judge thereof, may also cause the removal of any 
rock, debris, or other obstacle in any of the drifts or shafts of said jn-operty, 
when such removal is shown to be necessary to a just determinnti4>n of the 
questions involved: Provided, however^ ^ That no such order shall be made 
for survey and inspection, except in oi)en court, or in chambers, upon notice 
of appliotition for such order of at least six days, and not then except by 
agreement of parties or upon the aflldavit of two or more persons that such 
survey and inspection is necessary to the determination of the suit, which 
alUdavits shall state the facts in such case, and wherein the necessity for sur- 
vey exists; nor shall such order be made unless it appears that the party ask- 
ing therefor has been refused the privilege of survey and inspection by the 
adverse party. 

RESTORING POSSESSION. 

Sec. 2. The said district court of this state, or any judge thereof, sitting 
in chancery-, shall have in addition to the power already possessed, power to 
issue writs of injunction for affirmative relief, having the force and effect of a 
writ of restitution, restoring any person or persons to the possession of any 
mining property from which he or they may have been ousted, by force and 
violence, or by fraud, or from which they are kept out of possession by 
threats, or whenever such possession was taken from him or them by entry 
of the adverse party on Sunday or a legal holiday, or while the party in pos- 
session was temporarily absent therefrom. The granting of sucn writ to ex- 
tend only to the right or possession under the facts of the case in respect to 
the manner in which the possession Mas obtained, leaving the parties to their 
k'^al rights on all other questions as though no such writ had issued. 

UNLAWFUL ENTRY. 

Skc. 3. In all cases where two or more persons shall associate themselves 

toircther for the purpose of obtaining the possession of any lode, gulch or 

pJactr claim, then in th^ /actual possession of another, by force and violence, 
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or threats of violence, or by stealth, and shall proceed to carry out such 
purpose by making threats against the party or parties in possession, or who 
shall enter upon such lode or mining claim lor the purpose aforesaid, or who 
shall enter upon or into any lode, gulch, placer claim, quartz mill, or other 
mining property, or not being upon such property, but within hearing of the 
same, shall make anv threats, or make use of any language, signs or gestures, 
calculated to intimiuate any person or persons at work on said property, 
ft'om continuing to work thereon or therein, or to intimidate others from en- 
gaging to work thereon or therein, every such person so oflfending shall, on 
conviction thereof, be fined in a sum not to exceed two hundred and fifty dol- 
lars, and be imprisoned in the county jail not less than thirty days nor m )i p 
than six months; such fine to be discharged either by payment or by conlini- 
ment in said jail until such fine is discharged at the rate of two dollars an<l 
fifty cents ($2.50) per day. On trials under this section, proof of a common 
purpose of two or more persons to obtain possession of property as aforesaid, 
or to intimidate laborers as above set forth, accompanied or followed by any 
of the acts above specified by any of them, shall be snfiicient evidence to 
convict any one committing such acts^ although the parties may not be asso- 
ciated together at the time of committing the same. 

FORCE OR VIOLUNCE. 

Sec. 4. If any persons shall associate and agree to enter or attempt to enter 
by force of numbers, and the terror such numbers are calculated to inspire, or 
by force and violence, or by threats of violence against any person or persons in 
the actual possession of any lode, gulch or placer claim, and upon such entry or 
attempted entry, any person or persons shall be killed, said persons, ana all 
and each of them so entering or attempting to enter, snail be deemed guilty 
of murder in the first degree, and punished accordingly. Upon the trial of 
Such cases, any person or parties cognizant of s«ch entrj, or attempted entry, 
who shall be present, aiding, assisting, or in anywise encouraging such 
entry, or attempted entry, shall be deemed a principal in the commission of 
said offense. 



ACT APPROVED MARCH 16, 1877. 



DRAINAGE. 



1830. — Section 1. Whenever contiguous or adjacent mines upon the same 
or upon separate lodes have a common ingress of water, or from subterran- 
eous communication of the water have a common drainage, it shall be the 
duty of the owners, lessees of occupants of each mine so related to nrovide 
for their proportionate share of the drainage thereof. 



PENALTY FOR FAILING. 

1831. — Sec. 2. Any parties so related failing to provide as aforesaid for the 
drainage of the mines owned or occupied by them, thereby imposing an un- 
just burden upon neighboring mines, whether owned or occupied by them, 
shall pay respectively to those performing the work of drainage their propor- 
tion of the actual and necessary cost of expense of doing such drainoge, to 
be recovered by an action in any court of competent jurisdiction. 

MUTUAL INTERESTS. 

1832. — Sec. 3. It shall be lawful for all mining corporations or companies, 
and all individuals engaged in mining, who have thus a common interest in 
draining such mines, to miite for the purpose of effecting the same, under 
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such common name and upon such terms and conditions us may be agreed 
upon; and ever V such association having filed a certificate of incorporation, 
as provided by law, shall be deemed a corporation, with all the rights, inci- 
dents and liabilities of a body corporate, so far as the same may be appli- 
cable. 

RIGHT OF ACTION. 

1833. — Skc. 4. Failing to mutually agree^ as indicated in the preceeding 
section for drainage, jointly, one or more of the said i)arties may undertake 
the work of drainage, after giving reasonable notice; and should the remain- 
ing parties then fail, neglect or refuse to unite in equitable arrang<>ments for 
doing the work, or sharing the expense thereof, they shall be subject to an 
action therefor as already specified, to be enforced in any court of competent 
jurisdiction. 

HOW TO RECOVER. 

1834. — Sec. 5. When action is commenced to recover the cost and expenses 
for draining a lode or mine, it shall bo lawful for the plaintiff to apply to the 
court, if in session, or to the judge thereof in vacation, for an order to in- 
spect and examine the lodes or mines claimed to have been drained by the 
plaintiff; or some one for him shall make affidavit that such inspection or ex- 
amination is necessary for a proper preparation of the case for trial; and the 
court or judge shall grant an order for the underground inspection and exam- 
ination of the lode or mines described in the petition. Such order snail des- 
ignate the number of persons, not exceeding three, besides the plaintiff or his 
representative, to examine and inspect such lode and mines, and take the 
measurements thereof, relating te the amount of water drained from the lode 
or mine, or the number of fathoms of ground mined and worked out of the 
lode mines claimed to have been drained, the cost of such examination and 
inspection to be borne by the party applying therefor. The court or judge 
shall have power to cause the removal of any rock, dfbris, or other obsta- 
cles in an}^ lode or vein, when such removal is shown to be necessary to a just 
detemination of the question involved: Provided, That no such order for in- 
spection and examination shall be made, except in open court or at chambers, 
upon notice of application for such order of at least three days, and not then 
except by agreement of parties, nor unless it appears tliat the plaintiff has 
been refused the privilege of making the inspection and examination by the 
defendant or defendants, his or their agent. 

WATER RIGHTS. 

1835. — Skc. 6. That hereafter, when any jierson or persons, or corporation, 
fihall be engaged in mining or milling, and in the prosecution of such busi- 
ness shall hoist or raise water from mines or natural channels, and the same 
shall flow away from the premises of such persons or corporations to any 
natural channel or gulch, the same shall be considered beyond the control of 
the parties so hoisting or raising the same, and may be taken and used by 
other parties the same as that of natural water-courses'. 

1836. — Sec. 7. After any such water shall have been so raised, and the 
same shall have so flown into any such natural channal, gulch or draw, the 
party so hoisting or raising the same shall only ba liable for injury caused 
thereby, in the same manner as riparian owners along natural water-courses. 

EXPLANATORY. 

1837. — Sec. 8. The provision of this act shall not be construed to apply to 
incipient or undeveloped mines, but to those only which shall have been 
opened, and shall clearly derive a benefit from being drained. 
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EYIDENCB. 



1838. — ScE. 9. in trial of cases arising under this act the court shall admit 
evidence of the normal stand or position of the water while at rest in an idle 
mine, also the observed prevalence of a conunon water-level or a standing 
water-line in the same or separate lodes; also the effect, if any, the elevating 
or depressing the water by natural or mechanical means iu any given lode has 
upon elevatmg or depressing the water in the same, contiguous or separate 
lodes or mines; also the effect which draining or ceasing to drain any siven 
lode or mine had upon the water in the same or contiguous or separate Todes 
or mines, and all other evidence which tends to prove the common ingress or 
subterraneous conmiunication of water into the same lode or mine, or con- 
tiguous or separate lodes or mines. 



NOTE. — By permission of J. W. Morse, Esq., General Passenger Agent of 
the Union Pacific Bailway, we have used the Company's compilation of the 
Laws of U. S., Land Office Bules and Laws of Colorauo, 
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3109 — Section 1. All persons in the military service of the United States or 
this territory shall be allowed to locate claims on mineral lodes or Teins in 
the limits ot this territory, subject to the requirements of the mining laws of 
this territory, and shall be protected in the possession of the same, and shall 
have the same rights in all respects in regard to such claims, as like persons 
not in the military service. 

3110.— Skc. 2. All the laws of any mining district contrary to the spirit 
and provisions of this act are declared to be null and void, and shall not be 
evidence in any court having jurisdiction of mining suits in this territory. 

3113. — Section 1. The mining districts heretofore created in the several 
counties of this territory are hereby authorized and empowered io make all 
necessary rules and regulations for the location, registry and working of 
mines therein ; Provided, That all locations and registrations of mines and 
mineral deposits hereafter made in any of the said districts shall be trans- 
mitted to the county recorder for record within sixty days after the same 
shall have been located. 

3114. Sec. 2. The county recorders of the several counties are authorized 
and required to procure suitable books in which the records of all mines and 
mineral deposits shall be kept, which said books shall be paid for out of the 
county treasury, and they shall receive for their services herein the following 
fees: For recording and indexing each claim not exceeding one folio, one 
dollar; and for each additional folio, twenty cents. 

3115. — Sec. 3. Nothing in this act shall be so construed as to affect the 
claims to mines and mineral deposits heretofore located and duly recorded. 

3116.— Sec. 4. The claim of the territory to all mining claims heretofore 
located is hereby abandoned, and the same hereby declared open to reloca- 
tion and registry; Provided. That nothing herein contained shall be so con- 
strued as to affect mining claims heretofore sold and disposed of by the ter- 
ritory. 

3117— Sec. 5. Nothing in this act shall be construed to apply to placer 
mines or mining, or other mineral deposits other than those commonly called 
veins or lode mmes* 

3118— Sec. 6. Chapter fifty, of the Howell code, entitled, ** Of the regis- 
tration and government of mines «nd mineral deposits, ' ' as well as all other 
acts or parts of acts in conflict with the provisions of this act, are hereby re- 
pealed. 

3119. — Section 1. "Whenever any one or more joint owners or tenants in 
common of gold, silver, copper or mineral-bearing ledges or claims may 
desire to work or develop such ledges or claims, and any other owner or 

112 
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owners thereof shall fail or refuse to join in said work, after due notice of at 
least thirty days, given by publication in one newsjjaper printed in the 
county in which such ledges or claims are located, and if none be printed in 
said county, then in any newspaper printed in the territory, said notice to 
have publication in four successive weeks of said paper, said other owner 
or owners may, upon application to the district court of the district wherein 
the ledge or claim is situated, cause the interests of said parties so refusing 
te be set oflf or segregated as hereinafter set forth . 

3120. — Sec. 2. The owner or owners of an>^ mineral-bearing ledge or claim 
after the expiration of said thirty days' notice having been given, may. if 
the party or-parties notified fail or refuse to join in the working or developing 
said ledge or claim may be situated, for a partition or segregation of the in- 
terest or interests of the party or parties so failing or refusing to join. 

3121. — Sec. 3. The party or parties so applying shall set forth the fact that the 
said parties have been duly notified, in acco 'dance with section one of this act, 
and that said party or parties have failed or refused to join in said work ; all of 
which shall be sustained by the oath or affirmation of one or more of the parties 
applying; and, upon such ai)plication being made, the clerk of the said court 
shall post a notice at the office of the county recorder, and in two other con- 
spicuous places within the district, stating the application, and notilying the 
parties interested that unless they appear within sixty days and show good 
cause why the prayer of the petitioner should not be granted, that the same 
will be granted if good cause can be shown. 

3122 — Sec. 4. At the expiration of said sixty days, if the party or parties 
notified do not appear and show good cause why the prayer of the petitioner 
should not be granted, the court shall appoint two commissioners to go upon 
the ground and segregate the claims ot the parties refusing to join; and in 
case they do not agree, they to choose a third party an«l said commissioners 
shall make a report in writing: to said court, who shall issue a decree in con- 
formity with said report, which shall be final, except appeal be taken to the 
supreme court within thirty days after issuance thereof. 

3123 — Sec. 5. The provisions of this act shall not upply to the counties of 
Yavapia and Pima, and the county of Yuma. 

2111. — Section 1. No action for the recovery of property in mining claims, 
or for the recovery or possession thereof, shall be maintained unless it appear 
that the plaintiflF, his ancestor, predecessor, or grantor was seized or pos- 
sessed or the i)remises in question within two years before the commence- 
ment of the action. 

2112. — Sec. 2. No cause of action or defence to an action, founded upon 
the title to property in minin* claims, or to tlie rents or profits out of the 
same, shall be eff"ectual unless it appear that the person prosecuting the action 
or making the defense, or under whose title the action is prosecuted or the 
defense is made, or the ancestor, predecessor, or grantor of such person, was 
seized or possessed of the premises in question within two years before the 
commencement of the act in respect to which such action is prosecuted or de- 
fense made. 

2113. — Sec. 3. All acts or parts of acts in conflict with this act are hereby 
repealed. 

2366. — Section 1. The district courts of said territory shall have exclusive 
original jurisdiction of all suits and proceedings relating to mines and min- 
eral and auxilary lands, and the registry and denouncement of the same, 
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and all the Jurisdiction, power, and authority conferred upon the probate 
courts and probate Judges by chanter fifty of the Howell code, entitled, " Of 
the Registry and Government of Mines and Mineral Deposits," or otherwise, 
are hereby conferred upon the district courts and district Judges respectively. 

^367. — Sbc* 2. That section two of title one of said chapter is hereby re- 
pealed, and also all ttie other proviBions of said chapter, conferring Jurisdic- 
tion upon the probate courts and probate Judges, over suits and proceedings 
relating to mines, mineral, and auxiliary lands, as well as other acts and 
parts of acts inconsistent with the provisions of this act. 

2368. — Sec. 3. All suits and other proceedings in said probate courts, now 

Sending therein, and over which said probate courts have Jurisdiction, are 
evt'by transferred to, and shall be continued in, the district court of the 
county in which said suits and proceedings are now pending. 

2669.— Sec 4. The clerks of the probate courts shall, within thirty dajs 
after the publication of this act, transfer to and file in the oflice of the dis- 
trict courts of their respective counties, all records and papers in suits and 
proceedings relating to mines, mineral and auxiliary lands, which records 
and papers shall be kept and filed by the clerks of said district courts, and 
when so transferred and filed, said suits and proceedings shall be proceeded 
with as though commenced in said district courts; Provided, That in counties 
where there shall be no clerks of the district courts, the records and papers 
shall be transferred and filed as aforesaid within thirty days after tne ap- 
pointment of said clerks and their acceptance thereof. 

3059.— Sec. 623. No action in regard to mining claims shall be malntainea 
berore any Justice of the peace. 
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LOCATION OF CLAIM AND BECORDINO. 

Section 1. That any person or persons desiring to locate a mining claim 
upon a vein or lode of quartz or other rock in place bearins: gold, silver, cin- 
nabar, lead, tin, copper or other valuable deposit, must aistinctlv mark the 
location on the ground so that its boundaries maj be readily traced; and post 
in some conspicuous place on such location, notice in writing stating thereon 
the name or names of the locator or locators, his or their intention to locate the 
mining claim, giving a description thereof, by reference to some natural ob- 
ject or pei*manent monument as will identify tne claim; and also within three 
months after posting such notice, cause to be recorded a copy thereof in the 
office of the recorder ef the county in which the notice is posted; and pro- 
vided no other record of such notice shall be necessary. 

RECORD BOOKS AND FEES. 

Sec. 2. In order to cary out the intent of the preceding section, it is hereby 
made the dwty of the probate judges of the several counties of this territory, 
and they are hereby required to provide at the expense of their respective 
counties, such book or books as maybe necessary and suitable in which to 
enter the record hereinbefore provided for. The fees for recording such no- 
tices shall be ten cents for every one hundred words. 

LABOR ON claims REQUIRED. 

Sec. 3. That in estimating the worth of labor required' to be performed, 
upon any mining claim, to hold the same by the laws of the Unitea States, in 
the regulation of mines, the value of a day's labor is hereby fixed at the sum 
of four dollars; Provided, however , That in the sense of this statute, eight 
hours of labor actually performed upon the mining claim shall constitute a 
day's labor. 

VALIDITY OF PRIOR LOCATIONS. 

Sec. 4. All locations heretofore made in good faith, to which there shall be 
no adverse claim, the certificate of which locations have been or may be filed 
for record and recorded in the recorder's office of tne county where the loca- 
tion is made within six months after the passage of this act, are hereby con- 
firmed and made yalid. But where there may appear to be any such aaverse 
claim, the said locations shall be held to be the property of the person having 
the superior title or claim, according to the laws in force at the time of the 
making of the said locations. 

115 
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BJECTMENT, 

Sec. 5. An action of ejectment will lie for the recovery of the possession 
of a mining claim, as well also of any real estate, where the party suing has 
been wroogfuUy ousted from the possession thereof, and the possession 
wrongfully detamed. 

RBPBALING AND SAYING CLAUSE. 

Sec. 6. That ''an act concerning mining claims, approved Januarv 18th, 
1865, aud an act amendatory thereof, approved January 3d, 1866: afso, an 
act entitled an act to amend certain acts concerning^ mining claims in the ter- 
ritory of New Mexico, approved January Ist, 1872, be, and the same are 
hereby repealed: Provided, That no location completed or commenced under 
said acts shall be invalidated or in anywise affected by such repeal. 

Sec. 7. That this act shall take effect and be in full force from and after 
its passage. 
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LONG FORM OF LOCATION CERTIFICATE • 

State or 

County of 



>ss. 



KNOW ALL MEN BY THESE PRESENTS, That 

of , the undersigned, ha this day of 

, i88 , located and claimed, and by these presents 

do locate and claim, by right of discovery and location, in compliance with 

the mining acts of Congress, approved May lo, 1872, and all subsequent acts, and 

with local customs, laws and regulations, linear feet 

and horizontal measurement on the lode, vein,- ledge 

or deposit, along the vein thereof, w^ith all its dips, angles and variations, is al- 
lowed by law, together with feet on each side ot the middle 

of said vein at the surface, so far as can be determined by present developments; 
and ;ill veins, lodes, ledges, or deposits and surface ground within the lines of 

said claim feet running from centre of 

discovery shaft, and feet running from centre 

of discovery shaft, said discovery shaft being situate upon said lode, vein, ledge 

or deposit, and within the lines of said claim, in Mining 

District, County of and State of described by 

metes and bounds as follows, to-wit: Beginning at corner No. i 

Said lode was located on the day of , 

A. D. 188 

Attest: [l. s.] 



Date of certificate, A. D, 188. 



[l. s.l 



NOTICE OF LOCATION-SHORT FORM. (NEW MEXICO.) 

KNOW ALL MEN BY THESE PRESENTS, That the undersigned, 
having complied with the requirements of chapter six, title xxxii, of the United 

States, and with the local customs, laws and regulations, has his day 

18^ , discovered and located 

Attest: Witnesses. Locator, 
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FORM OF A MINING DEED. 

This Indenture, Made this day of , 

in the year of our Lord eighteen hundred and eighty , between 

, of the county of , and state 

of , of the first part, and , 

of the county of , and state of , of 

the second part: 

WITNESSETH, That the party of the first part, for and in consideration of 

the sum of dolhirs, lawful money of the United States of 

America, to in hand paid by the said part of the second 

part, the receipt whereof is hereby acknowledged, ha granted, bargained, 

sold, remised, released, and forever quit-claimed, and by these presents do 

grant, bargain, sell, remise, release and forever quit-claim unto the said part 

of the second part, and to heirs and assigns, the following de- 
scribed property, to-wit: 

Together with all the dips, spurs and angles, and also all the metals, ores, gold 
and silver bearing quartz rock, and earth therein ; and all the rights, privileges 
and franchises thereto incident, appendant and appurtenant, or therewith usu- 
ally had and enjoyed; and also all and singular, the tenements, hereditaments 
and appurtenances thereto belonging, or in any wise appertaining, and the rents, 
issues and profits thereof; and also, all the estate, right, title, interest, property, 
possession, claim and demand whatsoever, as well in law as in equiiy, of the 

said part of the first part, of, in, or to the said premises, and every part and 

parcel thereof, with the appurtenances. 

To HAVE AND TO HOLD, all and singular, the said premises, together w^ith 

the appurtenances and privileges thereto Incident unto the said part of the 

second part, heirs and assigns forever. 

In Witness Whereof, The said part of the first part ha .... hereunto 

set hand and seal, the day and year first above written. 



Signed, scaled and delivered in presence 



'•\ 



Seal 
Seal 
Seal 



State of ^ 

>ss. 
County of. ) 

I, , in and for said County and State, do 

hereby certify that , personally known tome to be 

the person, whose name subscribed to the annexed deed, appeared 

before me this day in person, and acknowledged that signed, sealed and 

delivered said instrument of writing as free and voluntary act, for the 

uses and purposes therein set forth. In witness whereof I have set my nand and 
official seal this day of A. D. iS8 

[Seal.] 
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FORM OF A BOND FOR A DEED. 

• 

KNOW ALL MEN BY THESE PRESENTS, That of 

the county of , and state of (or territory of) , of 

the first part, held and firmly bound unto , of the 

county of , and State of (or territory of ) , of the second part, in 

the penal sum of dollars to be paid said second party, 

heirs, executors, administrators or assig^ns, to which payment, well and truly to 

be made, the first party do hereby bind , heirs, executors and 

administrstors, and every one of them, jointly and severally, firmly by these* 
presents. 

Witness hand and seal this day of , in the 

year of our Lord, one thousand eight hundred and eighty 

Whkreas, the above bounden first party ha this day sold to the said sec- 
ond party certain real estate situated in (name the district here), county of 

, State or territory of , to-wit: (here describe the di- 
mensions of the claim as given in the survey) . 

Together With all and singular the lodes and veins within the lines of said 
claim, and all mines, minerals, dumps, plumb, fixtures, machinery, tramways, 
easements, improvements, rights, privileges and appurtenances thereto in any- 
wise belonging, for the sum of dollars, to be paid to the first 

party, executors, administrators or assigns, or deposited to 

credit in , on or before the day of 

, in the year of our Lord one thousand eight hundred and 

eighty 

Now Therefore, The condition of the above obligation is such, that if the 

above bounden , heirs or assigns, on payment or 

deposit of the said sum of dollars, in manner aforesaid, 

and expressly within the time limited as aforesaid, time being the requisite of 
this contract, as to such payment or deposit, shall make, execute and acknowledge 

to said second party a good and sufficient warranty deed to the said , 

his heirs and assigns, or to such person, persons or company as 

shall nominate, conveying said premises with good and perfect 

title, free from encumbrance, then this obligation to be void, otherwise to re- 
main in full force and virtue in law. 

- [SBAI..] 



POMEBOFS GASKET Of JEWELS, 

Containing 25 Speoimeni Soleoted from the following'Freoiou Ctoni, tIi : 



Agnate, 5 yarieties, from Lake Superior 
and Colorado. 

Amazon stone, fV*om Pike's Peak, Col. 

Amethyst, from Brazil. 

Asteriated quartz, from Brazil. 

Aquamarine, from Peru, S. A. 

Aventurlne quartz, from Switzer- 
land. 

Basanlte, from Hindostan. 

Beryl, from Portland, Conn. 

Blood stone, from South Park, Col. 

Carnelian, from Mexico. 

Carbuncle, from Pegu, Burmah. 

Cairngorm, from Scotland. 

Chalcedony, from Oberstein, Germany 

Chlorastrolite, from Isle Boy ale, L. S. 

Chrysoprase, from Kosemutz, Silisia. 

Citrine, from Brazil. 

Emerald, from Muzo, New Grenada. 

Garnets, 3 varieties, from Bohemia 
and Ceylon. 

Heliotrope, South Park, Colo. 

Hyacinth, from North Carolina. 

Jasper, 3 varieties, from Canada, Colo- 
rado and Africa. 

Jet, from Elpaso County, Colorado. 



liydian stone, from Hindostan. 

Malachite, from Siberia. 

Milky quartz, from Pennsylvania. 

Mocha stone, from Norbnddia, India. 

Moonstone, from Pike's Pea]^, Colo. 

Onyx, 3 varieties, from Pike's Peak, 
Colorado. 

Opals, 3 varieties, from Honduras. 

Pearls, from Condatchy Bay, Ceylon. 

Plasma, from China and India. 

Prase, from Brazil. 

Bock crystal, from Hot Springs, Ark. 

Bose quartz, from New York. 

Buby, 4 varieties, fV*om Zoblitz, Sax- 
ony. 

Saganitic quartz, from North Caro- 
lina. 

Sapphire, from North Carolina. 

Sard, from Ural mountains, Russia. 

Sardony, from Brazil. 

Smoky quartm. Pike's Peak, Colo. 

Sunstone, from Norway. 

Topas, from Brazil and Thibet. 

Touchstone, from Hindostan. 

Tourmaline, from Paris, Maine. 

Turquoise, from Nichabour, Persia. 



liapis IiazuU, from Brazil. 

THE C3-E13V^S 
Are generally presented in their crystallized form, so that any person can 
familiarize themselves with their several characteristics, and thereby be enabled 
to distinguish between the costly gem. and an imitation. The casket is enam- 
eled and giltt with glass covering to the grems, which are fastened on a back 
board, containing a label with full description of each gem. The g^ems can 
be polished whenever desired and made into charms, or set for jewelry. 

The Casket will attract more attention than any painting or chromo hang- 
ing up on the parlor wall. 

The Casket, containing 2S gems, will be given as a premium to any per- 
son selling a certain number of Manuals at retail prices. 

The 12 Gems of the Breast-Plate of the tfewish Migh FiHest, typifying 
the 12 tribes of Israel and the 12 sons of Jacob, will be given as a premium for 
selling a number of Manuals. Correspondence mvited. 

Price of Gems of Brea8t-Plate...^4(W | Price of Casket $8 00 

' H. B. POMEBOY, St. liOuis, Mo. 
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